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Be AVING been educated in the Theory of Navigation, 
8] 1 alot from my Childhood, and having had about Sixteen 
I» Years Experience of the practical Part (at Sea) both 
3] kali) IS in» the Merchants Service, and alſo as Teacher of the 
1 SZ Mathematicks in the Royal-Navy ; and baving in the 
Courſe of that Time made à general Obſervation, that there are Numbers 
of Seamen who would gladly keep a Reckoning, had they any Short, Eaſy, 
and Plain Method to do it by, but are deterr'd from it by the want of 
ſuch a Thing : And alſo that there are many who have thrown their 
Money away to little or no Purpoſe, by going to School to ſome Maſters 
{of which Sert there are too many) that they have only got a Smattering of 
the Theory, and a few Terms of Art by Rote, which enables them to talk 
in ſuch a manner to deceive thoſe that go to learn of them ;, by havins 
never been at Sea, cannot know any Thing of the Practice. 


Therefore for the Uſe of ſuch in particular, and of all other Sea- 
faring Men in general, I have written the following Treatiſe, in which 
I think I have inſerted all the Rules, and all the Tables with their Uſes, 
that are neceſſary to be uſed in any Caſe at Sea: And alſo particular 
Rules fer keeping a Journal, with the manner of Correfing the Dead- 
Reckoning by an Obſervation, either for one Day, or for a longer Time; 
the firſt of which, viz. Correfting for one Day, has been treated of by 
ſeveral Authors; but the latter, viz. Correcting fer a linger Time; : 
I know bas been barely mentioned in ſeveral, but not particularly ex- 
plain'd in any Auther at all T believe, at leaſt in none that I have 
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To the RE A D E R. 
Read; And for that Reaſon I have done it in the Journal at the latter 
end of this Book, it being abſolutely neceſſary for every Man that keeps 
a Reckoning to know it, becauſe they are more likely to be out in their 
Reckoning, when they have been ſome Days without an Obſervation, then 


when they have one every Day, and conſequently more likely to have Occaſion 
to correct for three or four Days, than for a ſinzle One. 


J have not begun this Book with Arithmetic, as moſk of the Books 
on this Subject do, becauſe I think, that if any Perſon. has had ſo 
little Education as not to be capable of Adding, Subtrafting, Multiplying 


and Dividing, he will hardly be able to make any Progreſs, either in 


Arithmetic or Navigation, by the help of Books alone, without the 


Aiſtance of a Maſter (ſo that I think putting ſuch Things into Books 
of this kind, ſerve only to enhance the Price, and are of no Service to 
the Reader.) And now having given an Account of the Reaſons that _ 


enduced me to publiſh this Book (which ] hope, and are pretty well 
aſſured, will be found the moſt uſeful Book of its kind, now in Print ) 


for the daily Practice at Sea, I have nothing more to add, but to beg the | 


Readers kind Acceptance of my Endeavours, 
And am, 


Their humble Servant, 


Thomas HFaſelden. 
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CON 1 E N T S. 


Table of Difference of Latitude and Departure to every 

7 "wo Degree, and as far as 300 Miles diſtance, from Page 1 
Page 45. 

A 8 able of Numbers, for the readier finding the Courſe in the 

Tables of Difference of Latitude and Departure, when any two 

Sides are given, Page 46. 


. The Uſe of the two foregoing Tables, in working the Six Caſes of 


Plain-Sailing, Page 47 to Page 51. 


. The Uſe of the Tables of Difference of Latitude and Departure in 


working a Traverſe, Page 52. 


To work any Caſe in Mercator, Middle Latitude, Parallel, or any 


Right-Angled Plain Triangle, Page 53 and 54. 


7 ke firſt Caſe of Mercator (being the moſt uſeful Caſe at Sea ) par- 
ticularly explain'd and worł'd at large, Page 55 and 56. | 


A Table to turn Points into Degrees, &c. Page 56. 


. A Figure ſhewing how many Points from the Meridian any Courſe 


fleer'd is, Pape 57. 


. A Table of Difference of Latitude and Departure, to every 4 Point, 


and to 300 Miles Diſtance, Page 58 to 73. 


Tables of Numbers for any Days, and the Times anſwering to them, 
being of uſe for the ready finding the Ti ime of High-Water at any 


Place, Page 74 to 78. 
. The Uſe of the Tables of Numbers and Times, Page 79. 
A Tide-Table, ſhewing the Time of High-Water upon the ſull and 


Change of the Moon, at any of the Places contain'd therein, 80 to 83. 


The Uſe of the three foregoing Tables, in finding the Time of High- 
Vater at any Place, and on any Day, Page 84. 


Tables of the Sun's Declination for 15 Years to come, Page 85 to 88. 
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A Table of the Variation of the Sun's Declination, Page 89, 
The Uſe of the Tables of Declination and its Variation, Page 90. 
A T able of the Sun's Right Aſcenſion, Page 9i. 


A Table of the Right Aſcenſion and Declination of ſome of the Prin- 
cipal fixed Stars, Page 92 and 93. 


Rules for working an Obſervation by the Sun or Stars, Page 94 & 95, 
The Uſe of the Table of the Sun and Star's Right Aſcenſion, Page 96. 
A Table of the Latitudes and Longitudes of Places, Page 97 t 104. 
Rules for Latitude, Page 104 and 105. 

Rules for Longitude, Page 196, 107, and 108. 


A Table of Meridional Parts to 0 every De. and Minute, with its 
Uſe, Page 109 10 115. | 
A Table of Amplitudes, the 1 116 70 121, 


The Uſe of the Table of Amplitudes, with Rules 1 finding the 
Variation of the Compaſs, Page 121 to 125. 


Rules for keeping a Fournal, Page 126 to 129. 


Rules for Correfting the Dead Rectoning P an Obſervation, Page 
130 70 132. 


_ for the Meridian Diſtance, Page 132. 


A Faurnal with all its different Varieties of Variation, Lacan: 


"Leying-too, Calms, Currents, Heave of the Sea, &c. and alſo all the 


4 eren, Caſes of Correfting, from Page 133 to 155. 


Rules to find. what Courſe. and Diſtance the Ship has made by ber 


Reckoning from one Place to another, Page 185 and 186. 


Rules to find the Bearing and Diſtance F am Place from the Ship, 
Page t5E. 
Rules for Correding from the Time * leaving the Land, to the ff 
Obſervation, Page 157 and 158. | 
Rules to lay off the Place of the Ship. on the Mercator s-Chart, and 
to a the 2h and . 92 Place e, the 1205 1 


Nat, Al the 33 Tables are newly and carefully cal. 
culated, and the Tables of Latitude and Longitude carefully corrected 
from the beſt Authors and Charts. A 


a 

5 

* 
1 


2 %%˙89¼9¼⁰ %% %% %%% %%% % 


DIFFEREN CE of LATITUDE 


AND 
DEPARTURE 
| To every Single DEGREE, 


And as far as 300 Miles DISTANCE. 


d$$000$#/00000:600+000$$#40®4 $$$4+ 


| 
| 
: 


— .ö.hk— —¾⅛ 


—— — — 


—— —— — 


——< Vc EI 8 
th. Ms 
_— 
3 — Y Lo ——_—_ 


Difference of Latitude and Departure for 1 Deg. 2M 
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D #1 at Dey at | Diſt;Lat |Dep, [Diſt Lat [Oep [les Dez Din Lit Dev: 
—1{71.0/00,0 101.0001 B){rt51 [t51,c192.6] 2010201. 0003 50[ 2510251. 0 84.3 
2 \92.0109 . 52 52. . 102. oſo 1. 80] 52[152,0102 6 o 20. oo; 5|| 52[252 ol 
01. 0000. 1 10g. oſo l. 80 53/153. 60.6% | 031203.0103,5|| 3302530 04.3 

4 J. c. 6 tog. oſo 1.8 54|154.0]02 7| | 04|:04.0/03.5]| 54254 O04. 4 

5 of. 000. 1 105.0 01,8 _35]15$,0]22+7] | 051205-0103-5 55S 255.0 04.4 
| 6 )06.0j00. 1 of 136 oj01.3]|15t]156 ojoz 7 206 256 0003.8 2562 56.0 [04.4 
|97:0j00.1 5 . 107,0jCT 9 37 157,0102-7 07 207.003 6 57 1257.0 [04-4 

80 000.1} 58 . . 108. 0001.9 5*{158.0102.7] | o8[z08.0103 e 581258.0 04-4 

to | 10,0100, 10 ojol.y 50 ; 110 oo; 6 60/260 oſog. 5 
111 It 0/09. | 111,0191.9| [161 211,0/03.t] [261 261.0104.5 
12 {12.0 112.001.962 112.0006 6262.0 04. 5 
1313.0 113. [o. 0 63 213. 0003.7] 631263 C04. 5 
14114 © 114.0102.0] | 6, 80 214.0003. 6464.0 04. 5 
152 [15.0102:C| bs . | 215 0103-71] 65'265.0]04.6 
16 16.0 t16.0j02.0] | 16t 116.003.7266 1266.0 04.6 
17 | 17.0 117.0 03:01 67 217 Olo; 74 67 ,267.0 04 6 
1818.0 118. 0 1; | 6X 218.0|03 $]} 68 268.0 [04.6 
19 19.0 119.0 2.1 69 219.0 03.85 69 269.6 04.6 
20 120. 0 70. 120. O 2 2 2 : 220.0 03.8 22 220. o 04.6 
242 0 121 O02. 10017 2210538027171 0547 
22 22. C 122 0102.1 72 222.0 03.8 72295 04.7 
2313.0 123 o[o2.1|| 73 223.0003. 8 731273 0104.7 
2424.0 124.0192-21 | 74 224-0193-9]| 74,274 0194-7 
| 25|250 .oſo1.3]|_25|125.9102-2]| 751175.< 225 993 g| 75/275.0|0497 
26 46,0 126.0j02.2}1176 226.:103-9 2767, 0 04.7 
| 27 127:0 127.0021 77 227. 0003.9] 77277. 0 fe, 8 
28 28.0 128.002, 2] 78 228.0039] 78278. o ſo4. 8 
29 29.0 129.0102.2|} 789 229.003.979 (279-0 104.8 
30 30.0 130.992. 80 2 230 22 0 280.0 04,8 
31 31.0 171.0,02,3 18 231. c 004.0 181 2 1,0 04.8 
32 |32.C 132,010? 3 32 32232. 0004,00 $2 232.0 4.8 
| 33 [33-0 333-0102 3 | 53 2] | 33[233-<|94-9|| $31283.0[04.9 
3+ | 34,0 134 0%, b3 | $41184.c103-2; | 34234-0194 © 54284 0194.9 
35 35.0 135¹ 002 3 85 eL 35 285 © 04-9 

36 136.0 7136.00 4 |186|136. 236|236.c104.1||:36 236 0104.9 | 
37 [37-0 137-0102 4 | $7 .a| | 371237 004,0] $71287.0104.9 

38 33.0 138 0j02.4 88 . 5 39233. 00(04.1 88 288 004.9 | 
39 39. 0 1 39,0102.4| 89189. 0003.30 39 239,004 29 289 0105.0 
| 40 400 b 140 O10. 4 2 ; 03 9 224.04 yo 290.C 05,0 
4) lar n 141. 40% 4 |191 0 4-3] [241;241.0|04-1|1291 291.0 of. o 

| 42 42.0 | z |[142.0102,5| | 92 .clo3.3] | 421242.0104-2|| 92 292 0105.0 : 

43 143-0 1 43j143-oſ02.5| | 931193-<123-?] 4324342 93 293-0 195.0 
+4 [44-0 4 [144.0102.5| | 94194. % 3] | 441:44-<194-2|| 94 294-9105.0 
45i45 0 ele | 95]195-0[23-4] | 451245-/94:21| 95 295-9105. 
70 — 746 6002.5 190 .c123.4 246 246 c|\04-2} 1296 296,0105.1 
2 147.<[02.5 03.4) | 471247-2104.2{| 97 297.0 |0g.1 

4* 148.0 143.0,92,6] | 98 oo z, 4 431243.c104.3\] 93 298. o 05.1 

49 49,000, 9 99 99.0{91.7]| 949.0402 6 £103 4| | 494249+0104+-3|} 99 299-0 05.1 | 

57 | 50,c|00,o|[19c|100.0Þ0171 (150 150.00 6 2.OC e [259 1252-\04-3] 400 309.0 807 

Dione DIG Den Lat Di DL 15 L* | 5751875 Eu 5 Dep |-.m | 
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Differ ence of Latitude and Departure for 2 Deg. | 'P 
[0 Ls PeP Cr, [Per] Pl E p: Daf L Joe | DL: NWO Tar BEE 
— [o1.0j00,ol| 51 61.0 f. 80 |for gs. 71 rc olorof [251\n50,8 I's 7 4 
2 0. 000 1 | 52 [52.0 01.8] | 02 |101.9103.v] | 52[151,9005.3] | 021201.5127.1}| 5281.8 08.8 '$ 
| , [03-cſo0.1|| 53 53-0 c1.8| | 031102.9103-0] | 53/152 gog,q| | 031202.9197.1] 53252.8 [06 9 7 
| 4j24 ©[20.1| | 54[54 901-9] | 493.903 66 54,539 b 4% | 04[293-9197-1 2823 08.9 2 
| x25. 000 3 { 55155,0Jokgl | o51hog 9193-71 | $51154-9Þ5 4f | 951204-:9]27-2||_551254-8 0B g 1 
F 6) oo 2} 5056.0 foot 105.993,75 153,905 5 200205. 907 2 = 255. 255.8 09.0 — 
0 7.00.7 | $7 137-0 02. | 07 [106 903.7 | 571156 gÞog.c|} | 07 {206 90%] 57 [256.8 og o bo 
| K 02 00.3 58 58 0 02.4 O8 107.9 03 d 55 157,9 05 5 88 20749 07-3 58 257- = O09 © 3 
| 909.809.306 $9[39 © [2-11 | 09 108 9.03.3] | 5y|158 gjog 6| | 208.90. 3 59 255 8 og. 1 7 
10 1%, c 4] | 60160.0 ene 88. o5 & | 10|209 9107-4 | bol259.8 09.1 
17 108. 6161.0 [ca 1010 90396160 gfc 5 60 [211 210 9137 4] (261 260 8 09.2 
{ 12 12 coc, 4 | 62162.0 02.2] | 12j111.9\03.y] | 6z|161 gjog.;] | 12]211.9]07.4] | 62 261.8 |oy.z 
13 13.0% 50 63% 3 %% 2 | 131112 gjo4-<| | 63/152.glo5.7) | 131212.5 97.5 63. 262.8 [09.2 
24 [14 cjo0 5 6g [64.0 3 141113 9940 bg 163.915 7] | 14]213-9]o7 5} | 54 263 09.2 
Eee [65]65.0 102.3] | 151114 9]e4.9) ee | 151214:9107-5)1 55 264. Bog. 3 ; 
| | 16 16.c 0 & 66 166.0 [02.3] ji16j115 904 1466165. 905,8 [216 215 90.66 [266 265 8 Og 3 a 
17 17. Co. 6 67 67. 0 [o2. 3 176.904,10 7/166 9/05 8| | 17 216.9 07.6] | 67 266. 8109.3 q 
| 13 8. ce. | 68 168,0 oz 4] | 18]117.9}04,1] | 681167.9]05.9] | 18{217-91o7,6| 68 267.8[cg 4 7 
{ | 19 |19.0|00.;] | 65 69.0 o, | 15118.9]04-2] | 6g|163.g]o5.9| | 918.9 %.7 692688094 15 
| | 20 20.0, / 7070.0 [02,4] | 2c [119 9104-2] | 7c 169 gjo5 o| | 20|219.9 07-7 2259 809. 5 25 
| 2118 00.9 71%. oa. 5121120 9004. 710.900. C 2211220 9% 271 270.8 09.5 2 
22 |22,coo.s} | 72 2, [02.5] | 221122.9104.3] | 7271.96 o| | 22 221.90%½.8 | 72 271869, 4 
23 23.0 o | 73]73.092.5] 2322.94, 30 7372.9 06.3 23 222.908 73 272.8 [00 6 2 
24 24. 0/00. 74½%4 0-2 6| | 24[123 904.30 74[173-9]06.1] 24(2239%%7 874 273.809 6 4 
25 25 ©j00 (ZENO 224. 2 | 251224:51-7.9] | 75 228095 5 
26 26, 00,0 76 [76.0 [02.7] |126|125.9104.4| [176|175.g9j06 2| [226{225 9157.9] 276 275 275.8 09.7 3 
27 [27.c|00.9| | 77 [77.0je2.7] | 27|126.9f04 4| | 77778. 9.2 | 271226.907.9] | 771276,8 fog. 4 
28 28. C01, 78 {78 0102.7] | 28[127.9104.5| | 78[177.9 06.2] 281227 908.0 78 277. 809.7 5 
29 29.000 1.007979 0% 8| | 29 128.904.579 178.9 06 3029 228.908 c| | 79 278.8 09.8 | 2 
| 30 (30.ojor.z|| 8 .o [02.8] | 301129 9194.6] | 80 179-9126. 3f 229.908. 0 279.8 [09,8 |. 
31 31.0 02.8] [1341[130 9104 6] [181[180.9]06.3 231 230 908.1 181 280.8 eg 8 * 
32 32 0 2.9 32131. 9/04. 6] 82[181.9j06.4]| | 32 231.9 o8.1] | $2 281.809 9 > 
33 [33-© 2 9 | 331132,9]94-7; | 3831182 906.4033 232-9 08.2083 282.9 09.9 1 2 
3434, 02,9] 34/133 9004.7 84183.9%6 4/ 34233, 9/8. [84.283.809 9 . 
3535. 03.of | 351134 942 | 851184.9]26,5 _35[234-9 08,2] | $5 284.8110 0 E 
36 36.0 03.0] 136135. 904.8086185. 9006 5] [236235˙9 03.3 286 285 285 870.0 ö F 
37 37 03.0] 37 j136.9]04 8| | 87[1386.9[06.5] | 371236 908.3 | 87 286.8 10.0 a 
3838.0 03.1] 38137 904.8088187 906.60 38 [237.908.300] 88 287.801 , 
39 [39.0 03.1 39 138 9194.9 89 188.9 06,6 39 (235-9 08.4 89 28881101 3 
4 [420 23-2] |_40[239-9]24 9] | goh189.9Þ26 7] | 401239.9]o8.4] | 90 289 810.21 ] 
41 41.0 03.2; [141 140 9194-9 191190 ˙9 06.7 241 240.9 08.4 291 290.8 101.2 
42 142.0 0321 | 42j141.9105.0]| | 92 [Ig1.9 06.7 42 241.9 08. 5 92 291.810 2 
43 143-0 03-2| | 4314.9 05.093192. 96.80 [43242908 5| | 93 292 810. i 
| | 44 [44-0 03-3] | 441143-9195-0| | 94 [193-9153] | 44 [243-9085] | 94 293.8 10.3 : 
| 4545-0 03:3] [_45[244:9]25-2] [_95[194-9]2%:3] | 45[244-9108.6] 22. 53 
| | 46 [46.0/01,6 03 4| 1146|145,8105-2] [196|[195.9]06.9] 246245. 908.60 [296 295.8 10.4 / 
47 147.0j01.6 03.4] | 471146:9105-1] | 97 |196.g9]0t,3] | 47 [246 908,6 | g7 296,8 10.4 1 
43 148.0jo1 03-4] | 481147-9]05,2] 98197. 906.9] 48 247.908.798 297.8 10.4 +} 
49 49,0 1,7 .9103-5| 49 148.9 5.299 198.907: 0% 49248 908.799 298.810. 5 45 
; | $2 /50.0/01,7] j1*c|99.9103.5] [150}149.9105.3] [2001199 9197-0] [250 1240.9 8.8 390 299.8 10.51 4 ; 
Toy Ber 4 dom Pe. Tat | [DA Der Car | [Dif Do: [Lo] [DinDep T | [Dif Dep cr 4 
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. Difference of Latitude and Departure for 3 Deg. 3 | 
3 ME Pace 
4 = De; R Dex{ Diſt Lat Des. [Diſt Lat JLat (De, [)Ditt] Lat | Der, Dif Lat — | 
1 1 01. — 11 5150.90 7[[ror [100.9j05.3] [151|150.8{07.9} 291 Fong op 251250. 14 1 
9 12 0025251 oz. 7] oz fer. 905 30 52 151.800 5. 0 o2 201. 10.6 5201. 13 2 
— z [03 oſco. 2 5$3|52.9102 3 102.905 53 152.8008. o; 20. 7 1060 53ʃ252. 66132 
1 404 Oſop. ] 5433 9102 81] 94 [103.9105 4] } 54[153.8108 // 04203. 7107 54/253 6113.3 | 
2 5 j252j£2.3]| 53/58 5j22.9]| 25 [rot 9Þ65 5] eee 05]104-7/20.7] | 55254-0135 þ 
3% 6 106,0100.3]| 551] 55,5;02.9;[106 [105 9055156015 5. 8003.2 }206 205.7 10.8 1256'255.6 13.4 
. - 2 ſos. ee. 41 57 36.9 03. 0 07 [106 207 571156. 808.2007 206.7 10.8 $7/256,6/13.4 
14 $ |o8.0]00.4|| 58|57 9103.0] 98 [1079,8j05 7] | 581157.8/08.2]| 08[207.7|10.9] 5802 57.6013. 5 
2 > g [99.c109.5| | 59 33 9103.1] og |108.8[05.7] | 5gſ158.8 03.5 9 203.7 10.9 | 59}258.6|1 3.6 
Wo 1010, %. 5059.9/03 11! 10[20g.8105.8} | bo[r5g.8 o8.cj| 10 209.7 11.0 602 59.601 3.6 
16 20 11 11. 0.00 6 6160 903.2 11110. 8005. 8 [161160. 808 4||z11|210.7/11 © 261/269.6 13.7 
-38 12 {12,c|00.6|| 62 61.903, 12 {r111.8j05-g] | 62]161.8]08,5|| 12|211.5|11,1 62/261.6 13.7 
4 1313, oſoo. 7 65362.9/03.3] 13 112.8059] 63 162.808.500 13212711. 63 262.6138 
7 14 14.0% 7|| 64 63.903.314 113.806. 0 64/163.8 08.6 14213. 7111.2 64263. 6U1 3.8 
. 15 ee 8. % 1426264. 
54 16 16% *|| 66|65.9|03.5/[116|115.3106.1] ige 1557716 7728666739 
Ne, 1717. ooo. 9 67 [56 9/03.5/} 17 [116.8106.1} | 671166,8108.7}| 27}216.7|15.4 69/266.6114.0 
TE, 18 18. oſo0 g|| 6867.9 03,60 18|117,8j06 2| 4 68167 $108.8|| 18|z17. 11.4 68/267.6 14.0 
*: Ig |19.0/01.c 69 [63.9/03.6|| 19[118.8j06.2| | 69]1638.$[9B.8]|| 15 2I8.7|11.5] | 69 268.6141 
3 20 |20.001.c|| 70|69.9/03.7/| 201119 8106.3] | 2/169 8 08.94 | 20[219.7|11,5 70/269.614.1 
"iN 21 |[21.0/01.1]| 71170.9/03-7]|121[120,8[26.3] [1721|190,809.0] [221 220.7 11.6 271/270 6114.2 
2 2222.00, 1 7271.9 03.80 22 |r22.8106.4| | 721171.8|0g9 of| 220221. 711.6 614. 
4 2323 0001273 72.903,80 23a. 806.44] 73[172.8)0g 1|| 230222. 11.7 
A 2424.00.30 74|73-9/93 9% 24[123.8j06.5| | 74/173 — 0 24223717 
; 25 |25 oſo1.5]| 75174-9/93-9|| 2511248 ob.s|| 75 124.809. 251224.7[11,8 
1 26 |[26,6/01.4]| 7675.9 04 of|126|125.8 106.6 1766175. 8009. 20226225. 7011.8 
4 76. 6.6 8 
272.0 01.4] | 77 [76.9104 o] 27126, 80 176. 809.30 271226.7|11.9 
© 28 [28.c|o1,5]| 78|77.9/94.1]| 28[127,8[06.7 .8109.3]| 28[227.7|11.9 
1 29 [29.o[01.5]| 79 78.904, 1 29 128.806. 8 994/2922872, 
$ 30 [30.0]02:2)| 80179-9124 21|_30 [229.3100 09-4þ|_30]229.7]12 © 
4 31 31.001. 880.904.2137 130.8 [06,9 54231 30.7121 
1 ? | 32 32.0 91.7 82 81.9 04.310 32 131. 8 06 9 321231.7]12.1 
LY 33 33.0001. 83|82.9 04-31] 33|132.81#7-0 33/232.7| 1242 
b 2 34 34.001.800 8483.9 04,4% 34[133.8]7-© 342337122 
E 35 [35:<[02-8|| 85184.9/24:4]|_35[134$197:1 [[.35]234:7]32-3 
[ 5 3635,90 9] | $6185.9/04-5[[136[x35.8107-1 236\235.7| 18-3 285.61 5. 
Fs 37 36.9019 | 87 $6.9 04.6 | 37 136.8072 37|1236.7}12.4 $7/286.6 15.9 
+ 38 137.5|02.0|| 8887.9 04.6]; 38137. 807.2 38|137.7{12.5] | 88 287.6j15.1 
8 | 39 |38.9162.c|| 8g $8.9104-7 3911 38.3107-3 391238.7\12.5 89'288.6 15.7 | 
1 40 |39,91]92-1] | 90 899 047 2 139.81 | 401239-7|12 6 2289.5 15.2 
41 [40.9 02.1 91190.9/04.8][1r411140.8[07.4 241h240.7|12.0| |291|/2yo,blig,z 
f 42 141.9j02.2]| $2 919004. 42[141.8,07-4 421241.7j12,7| | 92/291.6115.3 
5 43 42.9%, 93 |92 9,04 9 43/142. 7.5 43047 12.) | 93/292.6115.3 
5 44 4902.3 94 f93-9,04-9]| 441143-8597-5 44|243.7/12.3] | 941293.6]15-4 
8 45 44.92.45 [94-9105 Of| 45 144.3,07.% 45/244. 2 —. 3] | 951294.6115.4 
; 46 145 9{02.4|| 96195-9/05.0]|146|145.8,07 6 2451245. 7112.9 296!1295.by15.5 
2 47 46.92.50 97 196-9/05-11} 471146.3 07-7 472467 12 9 97296.61.5 
F ' 48 47.92.50 98 197.9,05.1]| 48 147-8107+7 48 |247.7\13.0\ | 98]297.6115.6 } 
+ 40 48.902. 99 98.952 49 (148.87 49 248.7 13:00 990298. 6015.6 
1 4 $0: 2 9225 1009.22 1501149 $112.50 [249-711 3-1\ 1 3991299-6115.7 } 
| Dit! DeptLas Dib{Dev!La [Dit Dep LAB Lat 5 bes Car | [DitlDep [Taz | 
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1 Difference of Latitude and Departure f for 4 Deg. 


DIA Lat |Depſ|Dil De: | Diſt jor |Diit Lat ep 

50.9 03 6 251/250 4/7. 5 

31 903. 6 | $2/251.4|[17.6 

3} 52-91 03-7 5252475 

4|53-9,93-3 $4/253 411747 

$4 9,232 $5/254-4|17 8 

9 5599939 256'255.4 4078 

56.904 © 50 2 58. 179 

$7 9104 © 581257. 4118. o 

58 9041 2245,43 

2 9539.40 

, 60 904.3 = 260. 4 13.2 

| 61.9}04 3 621261.4]:3.3 

62.8004.4 63/262.4 18.3 
64 64.8 04-5 $41263-4 
i eder . 
| | 36 16.001.066 (65.8 04-6 2660265 4 
| 17 hot, 67 456 $104.7 67/266.4 
18 18.01.30 686.8004. 680267. 4 
| 19 [19.vio1.,3 6g (68.$|04.8 69'268.4 
f 20 |[20.0j01,4]| 7e 69.8/04.9 700269. 


21 ze .9 01.5 71 70.8 05.0 121 1120.7 03.4 171 170.6 11.9] [221|220.5115.4] 271/270 3 
22 (21.9]o1.5}| 7% 71.8|05.0]| 2211.7 08.5] | 72|172.6|12,0|| 22|221.5115.5| | 7271.3 
2324.91, 7372.80.10 231822+7 03.6] | 73]172.6|12.1]| 23]222-5|r5.5] | 73/2723 
1243 901.7 7473.85. 24[123-7 08.60] 7473.601210] 2423.55.60] 74/273-3 

ql } 25 [24 9101.7]|_75 24082 254124. 08,7 8024.52. U- 2 2725 
f 26 25 907.8 76 \75.8{05.3 1260125708. 8 1760175612. 3 22602255015 8027602753 
| 127 26.9 01.9177 76.800 6.4 27126, 7 08.9 | 771176.6|12.3]| 27 226.5|15.8| | 77/276 3 
| 28 [27.9102.0) | 78 57.805. 40 281127.7]08.9] | 781177-6112.4]| 2827 80188 7827.3 
} {29 28.50. 0 79 78.8105.5|| 29]12$.7199-0| | 79 178.6|12.5]| 29]228.5|16.c 79 278.3 
{ 30 129.9j03.1f| 8 [79.8]05. 61] 391129.7109.2] ee | 2122941120) | nninng3 


{ 31 {30.9j02.2]| 31/80.8)05.7][131|130.7109-1 181 180.6 12.6] [231 130.4 76.1 201 290.3 


* — I” „ yy 
— — 


22 21.0 lo. a 82 81.8056. 7 3231.79. $2|181.6|12.9|| 32231 416.2 | 82 281.3 
| — — d 3 3382.8 3%. 81 331132-7j09-3] | $3}132 6112.5] | 331232 4 16,2 12485 p 
| 34 |33-9j02-4} | 34 83.85.90 34[133-7]09-3] | $4]133-6[12.3| | 341233-4 26.3] | 84283.3 
. E e eee | 35/235 4116.4] ee 
| a6| Ie Fc 56.6.1 35 og 18618 5.613. 00 236 16.4| 1236|2$c.2110.6 

; 36 35-90. 5 $56.8|100,01[1391135.7109 8 5-913 36235 418.4 285.3 
77 38.902. 6 8786.8 06.1 32 136.7 99g $71186.6|13,0| | 37|236-4|16.5] | $7/286.3 
38 37.92. 7 38 [87.86 10 38137. 7%. $8|187.5|13.1]| 3%|139.4|16.6 $81237.3 

| 39 38.900. 7 $9138.3|06.2 39 138.709.789 188.5073. 20 39]238.4116.7 $9/288.4| 
j 2 139-91p2-8|_90|89 $/06.3]| 401139.7109.3] | 90/189 5113-21 | 421239 9110.7) | 9212393 
5 8 40.9 9100.8 6.4%½141/140.7 09.8] [193|190.5| 13.3] [4740-4 16.8] [291]|290.3 
ö 42 41.902.992 91.8|06.4|| 43[141.7]09-9| | 921]191+5|13-4 42 241 4016.9 | 92]291.3 
7 43 42.903. 0 93 [92.8]06.5|| 43] 142-7[10-0] 93/1925 13-5] | 431242-4|16.9| | 93]292.3 
- 44 43-9 53.1943. 806.60 441143-7]19-0| | 94 193-5]13-5] | 441243-4[17.0] | 941293-3 
{ 55 Gel [94-8]06.6]|_45]144.7]10.2] | 95119451136 45244-4172] |_951294.3 
46 lac g 45 9/03.2 9695 8006.7 146145. 610.2 [19619550137 246 [245.4 17.10 [962953 
47 46.903.300 97 96.8 06.8 47[146.6[10.2] | 97 196.511.747 1246-417. 971296. 3 

48 47.903, 4 | 93 [97.8]06.8|| 481147,6110.3] | 981197.5113 $|| 481247-4\17.3\ | 981297.3/2 

49 48.903. 4] 99 98.8 06.9] 49 148.5 9 99 198.513.949 248.4117 4| | 99298. 3 
| $0 149-9j0Þ5 100 99.8j67-0 r50|149.6110.5} |2001199-513-9) [2591249-4117 4 2299-3 
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| Difference of Latitude and Departure for « 5 Deg. 5 | 
{ 
1 Din {Dif} Lat Der Dif Lat |DepjjD Dif] Lat Lat [Dey] [Diſh Lat |\Depy (Diff Diſt | Lat] del 
5 N 150. 8004, 4 [101 100.6108,8 8'[151 t511150.4/13.1 101 200.277.757 251 250. 02 1.8 
1 | 2 $2|51.8[04.5] oa. 68, ] 52[151.4113.2] | 02 ja0t.2z 17.60 52 [251.02 1,50 
on 17 53052 8004. % 0102.69, e 530152. 4013.30 03 ao. 27. $9 252.2 0 
7 | 4 5453 3104 7| | 941193 6 ot} $$12153-4113-4] | 403/272] 54253, 0[ 22.1 
; EY [Y54-5100-7) erer eee eee 
1 | 6, 56/5 5,004.9 |106[105.6ſog 2|[156][155.4/13.6| [206[205.2[17.9] [256 [255 0022.3 
3 | 7 $7136 8105.0] | 071106,6[09.3]] 57[156.4[13.7] | 07[206,2/18,c|| 57 (256.0022. 4 
1 L ' $8157 8105.1] | 084107 610g 40] 58[157.4413-7] | o8[207.2[18.2]] 58 [57,0 22.4) 
#5. 9 5958.80 5. 1 09108. 609, 5 59 158. 4/13 800 208.218.259 258, [4 8. 5 
. 4 10 60 59,8 059.2 _101109. bees 60 I59.41'39 _10 209.2 18.3 60 259 022 6 
24 | tl 6160. 805 3 [111j110. 509.7 71 j161]160 414.00 [211210 218.4261260. 0022.7 
2 12 5251.80 f. 4 | 12|121.6|0g 7|| 62]161,4/14,1] | 1211.28 4|| 62 [261.0022 8 
$4 13 63062. 8005. 5 1312.609863 762.4142132 12.218. 5 63 [262.002 2 9 
75 14 646 3.8 05.6 1413.69.91] 641163 4|:4-3] | 14|213-2|18.6]] 64 [263.0 23.0 
7 15 85 54.305.715 114.6110 © 651164-4]14 4 _t5j214 2 18,7 55 164.002 3.7 
75 10 665 5.7 05.5 116 bs 10.1] [166]165 a[14.4 216[215.2118.8|| 266 [265.002 3.1 
: 7 67156.7105.8] | 17|116.6[10.2|| 671166.4|14.5] | 191216.2[18.9]| 67 266. oſa 3, 2 
ny 18 68057. 7[og. g' 1817.60, 3] 681107.4[14.6| | 18|217.2[19:0|| 68 [267. ola 3. 3 
# 19 6958.76.00 1918.50 40 9168.414719 218.219.710 6g 268.02 3.4 
3} 20 2469.20.10 |_20j119.5110.4]} 70 169 4114.8} | 20j219.2 19.1]} 70 — 2.23.8 23.5 
* 21 71 70.7 06.2] [I21]120,5|10.5][1711170.4{14.9] [221|220,2|19.2ſ|271 [270.0 23-6) 
- 22 72|71.7106,3] | 22|121.5]10.6]| 7271.3] 5, | 22 [221.2|19.3]} 72 B73 24:7 
3 23 730 72.706, | 23{122.5110.7]| 7372. 3J15, 1 23422. 2019.4] 73 [272.0]23.8 
1 24 74173-7106.5] | 24[123.5]10,8]] 7473.301510 2423. 1019.5 74273. 02 3.8 
7 25 75174-7196-5| |_25|124-5]10 of} 751174-3]15:2] 9.6% 75 1274-0123.9] 
* 26 76% 5,7106.6] [i26|125.5]11.0|[176[175.3]15 3] [226 [22 5,119.7[276 [275 024. o 
28 27 77176-7106.7 27 126.501 1.007776 3[15.4] | 271226.1]19.7}] 77 275.924. 1 
I 18 78177. 706.8 [2812710111 78177, 3015.50 28227. 1019.80] 78 [276.9]24.2 
4 29 79 78 7 L 4 29 128 5111.2] 79 178.3 15.6 29 228,1 19.9 4 | 
7 30 38179-2]7-<| |_321229-5[12:3]}_801179 3145-7] j_32 [229-1120 
: 30 8770.50. 10 [133[130.5/11 40187180. 3015.702310 30. 10.1 
4 32 8281.77 2 32 131. 8011.5] 82181.3 115.80] 320231. 1020. 
33 83082. 70%. 33732 501.6083 182. 35.9%] 33232. 1020.3 
14 8483.77.31 34[133-5111+7]] $41183.3]16.5| | 34[233-31[20.4 
N 35 4. 2.204% [_35[234:5[117]| 851134 3116-1} | 351234 2120.4] 
1 36 35˙·9 003 10] 8685.70. 5 [136[135.5[11.8][1$6{185,3]16.2] [236 235/20. 5 
75 37 36.93.20 87/36. 70%. 6 [ 371136.5[11-9]| 87186 3016.30] 37236. 220. 5 
* ö 38 37. 903. 30] 38]87,7[57.7] 38137. 5Jtz. o] 88 187.316.4438 237.120 7 
8 39 38.900 3.40] 89088.7%.8 39738 5012.70 89 188.316.440 39238.1020,8 
| ; $2139-$[03-51|_99189,7]07.3] | 40/239 5112-21] g0[139 3116 5| | 42[239 2120.9 
„ 41 40. 8003.60] 9190.77, 1470140 5112-3] [1911190.3]16.6] {241 [240.1|21,0 
1 42 [41.8[04.7]| 92/91.6]8.c} | 421141.5112.4|| g2|191.3116,7] 4241.1 21.1 
jd; ; 43 [42.8[03.8|] 93]92.6]8.2] | 43]142-5[12,4|| 93j192.3[16.8] | 4324210277 
b 44 [43.8]03.3]| 94193.6[o8.2] | 44[143-5112-5|| 941193-3115.9] | 44[243-1/21.2 
4 28 144:3]03-9 £5[244.4Þ2-2/| 95[194:3]27-2] | 45 1244-2127: 
iS 46 45.8004. 145.4012. 7 196 195.317.0246 24510214 
z ! 47 [46.8]04.1 146.412.8097 196.317. 1] 47 [246.1]21,5 
1 ; 48 47.804. 2 147.4|12.9]] 9897.27. | 48[247.1]21.6 
5 | 49 48.8004, 3 148.43. 9998.27.30 4948.11. 2 
1 ; 5® 149.$]04.4 149-4} 3-1\|2001199.2117 4] 12501249 1j21.8 
1 — it| Dep Lat Bin pep 274 Bin Dep Lat | 
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05.4 
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6.706. 0 
7156.1 
3.706. 2 
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706, 4 


05.6 
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193 4 
104.4 


105.4 
106.4 


107 4 


103.4 
109 4 
— 


110.4 


111.4 


112.4 


1134 
114-4 


115 4 
116.4 


117.4 


118,3 


119.3 


120,3 
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Difference of Latitude and Departure for 7 Deg. 7 
TT.. AA ˙ IL Fe 0 NE 4 0 
1 Diſt Tat Dep [ it Lat Dep Diſt Lat Dez ||Difl\ Lac Dex] [Dift; Lat [Be 
00. 151 50. ob. 2 [ror[roo.2112.3]\r51[149.9118.4 201199. 4 5 251 
0. 2 5752.6 06.3002 101.2124 | 52 150.918. 562200. 524. b 52 
o. 510. 606.5 [o ro. 22.5 | 53/151.9]18.6]| 03 201. 5024.7 53. 
09.5] | 5453.600666] 04 103. a2. [ 54/752, 818.7] 04202. 5024.8 54 
dee, gf o5[203.5/25.0f | 55. 
0 7] | $9|55,6106,8] 106105. 212.9 156154 80190206204. 5 26.1 256 
00,9] | 5756.60.97 106. 213.0 | 57 [155.8 19,10] 071205.4|25,2| | 57 
01,0] | S8157.6107.1] | 0B[107.2[13.1] | 58 158.8019 2|| o8[206.4 25.3} | 58 
O11} | $9153.6107.2] | ogf108.2[13.3] | 59157 B/19.4]] ogfz07.4 25.4] | 59 
01.2 | 60159 6lo7.3] | 19j109.2/13.4| | bo 158.B[19.5 101203.4|25.6| | 50 
01.306160, 507.4 [111 110.213.50[161159.8019 602170209, 425.7 261 
ot,s| | 62 61.5 97.5] | 12|112.2113.6 | 62|160 8 19,7]| 12j210.4{.5.8] | 62 
01.6| | 63 22.7. 13 1112.213.:8⁰[ 631618019 80132114 25.9] | 63 
o4,7| | 64163-5107.8] | 14[113.2]13.9] | 64|162.8|20.0|| ig 212.4|26,1] | 64 
918 _b5\64-5107,9 15 114,1/14.0 88 163.820.1015 213.426.265 
1 9 66 [5 508. 116 115.7014. 66164. 2 216 214.4½26.3 
02.1057 e 508,2] | 17[116.1[14.2] | 67165. 7020.30] 19]215.4 
22.2] | 63 [67.5)08.3] | 18|117.2[14.4] | 68 165.720. 5 1802164 
02.3] | 69 68.508.419 118.114.5069 167,20. 19]217,4/26 
224 |_7<159.5|08,c| | 20[119,1114.,6 [_70|[168.7|20.7]| 20|218.4|:6 $ 
q 20 3/02 6] | 72 [70.5108.6| 121120. 14.771169 720.8 #211219. 26.9 
© 21.8\02,7 7271.5 o8.8 22 121.1 14.9 72170, 720,9] 22 220.3 
£1 22.8/02.8] | 73172.5]08.9] 23722 2]15,0) | 73 [171 721.1 230221.3 
— 24 23.8 03g 74 [73-4j99.e| | 24[123.,1]15.1]} | 74[172.7]:1.2|| 24 22243 
I 24.8039 [25/74 4/291] [252g f a5[a23:3 
NY 26 25.8 03.2] | 76 [75 499 3] [126|r25.2]15.3] [176 174-7121.4||226|224.3 
. 7 27 28 229˙8 77 [76.4|09.4] | 27|126.o|15 5| | 7775.7] 21,6 271225.3 
3 28 27.8 03.4 7877.4 09.522127 0015.60 | 78 176.7217 280226. 3 
$48 29 (2$.8103.5] | 79178-4[09 6| | 291128 c[15.7] | 79[177.7]21.8|| 29/227.3 
it 30 [29 80037 80 79-4199.7| |_32 1129 01 8.80 80[178.7|21 9 | 30[228.3 
b vi 31 [30 8103.8] | 8180.49 g| (13! |140.c[16.o| [181[179.6|22.0 2310229 3 
1 32 j31.8103.9] | $2|81.4|10,0| 32131 cj16.2] 82180. 6022.2 32230. 3 
1 33 32.804. %] 8382.41.10 33{132,c[16.2]| 83187,6022. 30] 33ʃ231.3 
2 34 33 7194.1] | 8483 4|16.2| | 34[133-c|16.3] | 84 132.6/22.4]] 34/232.2 
7 | 35 347/285] | eee | 35]138<[16.4 ee 15/23 
L Fl 36 [35 7194-4] | $6|85.4]10.5| [136|135.c|16.6| [186]184.6|22.7][246/234.2 
"By | 37 36.74 5 | $7186.3110.6|| 37 (136.6016. 8718 5.622,80 39/235.2 
No 38 (37-7 04.6] 88 87.310. | 38[137.c|16.8| | 88186 6|22,9|| 38|236.2 
2 39 35.74.80 39/88,3:0.5| | 3938.16.99 182.63. 39/322 
eee ee. A 
I 41 40,7 o5 o| | 91190.3/11,1| [141|139.9]17.2] [191 [189,6|23.3]|241|239,2 
5 ; 42 4170520213112 4214.97.30 92190. 63.4 42/240.2 
9 +3 42 7195-2] 93923/1130 43[141.9117-4|| 93191,623 50 43/247. 
'P +4 43-7195-4| | 94(93-3|*1-5] | 44[142.9[17-5| | 94[192-5[23.6|| 44/2422 
4 +5 4471955] [_95[94-3/11-6| | 451143-9117-7] | 951193-5[23-7] | 45[243-2|29: 
4 | 46 45 „os. 6 9695.317146 144.911 7.8] [196 194, 5123-9] [246|244-2 [29.9 
4 47 46.6005, 9796.3 11.8] | 47[145-9117,9|| 97 |'95.-5}24.0|| 47245130. 
b- - 48 47.6j05.8 98 97-3 11.9 | 45 [146.9j18.c|| 98 196. 524.1] 48|246.1 
5 f 49 48 606. o 9998.3 12.1049 147.918.1099 197.524.249 247 
f | ; 52 49-6/06.1 100 '99.3/12.2] [150/148.9118.2|[200[198.5124.3][250|248.1 
b iſt De. | 77 Dit DepLat 51 Dep | La. DiftlDep TLar Ditt' Dep'Lat 
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| Difference of Latitude and Departure for 8 Deg, 
i Dil | Lat Dep [Diſt Lat Dep| (Dift iſ Lat De, Dit! Lat Der [Difſt| Lat [Dep 
ins 01.0 0. [ 51 50. 50% 101 149.5121 c||201 (199-2 28 [251248 634.9 
2 [oa co. 30 52/51. 50.202 150.5. U 02|2c0.c|28.1]| 521249 6038.1 
3153.00 4 $3|52-5 07.4] | 03 151.5121,3 242 28.3] ] 53250. 5035˙2 
4 [o4.c|00.6| 5453.800780 | 04 152,5 21.4] 042032. 00 28,4 54|251.5135.4 
5 [95:0[09-7] |_55|54-5107-7] |_® $51 52:5121,6}}_05|203.]28.5| | 55 |252-5135-5; 
6 05.9]e0 850 55,57, 8 [106 154 501.7 206.204. 128.7256253. 503 5.6 
7 06.901, % | 57 56.407. | 07 155-5121.9]| 7205.0 28.8] | 57254. 8035˙8 
| 8 o gon, 58 57.408. os 156.5 * ot 206.00 29.00] 58/255. 5 17 
179 08 901.31] 59 58.4 08,2 09 157-5 22.1, 091205. 00291 $9 [256.5136.1 
1 fog 9jor-4| | $2159 4128.4] 12 do153.4]z2.3j}_10j208.0129.2] | 80 [#57.5135.2: 
11 [10 9/01. 6169, 408.5 11 161159.4/22.4 211209.00 29,4 [261 258.5036 3 
12 11.901.762 77 08,6] | 12 160 4/22.6|| 12 209,29. 5 622 59.536. 5 
13 112.901.8063 2 o8.8| | 13 161 4/22.7]| 13\210.9]z9.6| | 63|260.4136.6 
| 14 [t3.9j01.9] | $4 |63-4|o8.9] | 14 162.422, 8 | 14/211.9 29.3] | 64261.436.7 
15 [14 9021 6564.4 99.00 J 15 8163.43 1222 _65 262.436 9 
16 5 802.2] 6665 4 59,2 116 166164 4231/0 2160213.930. 2662634 37.0 
17 16.80 4 | $7 166 49 317 165 4023.2] 1714.30, [ 67 264.437. 2 
18 7 8002.5 6867. 3009. 50 [18 166.4234 182159 30.3] | 68 1265.4 37.3 
19 18.802 6| | 69158.3/09.6| | 29 bg 167,423 5 19 216.9 30,5 69266 4037.4 
20 [19.802.802 99-3 09.7] |_ 20 2168 423.2025 217,9\ 30.6 70 [267.4 37.6 
21 [20-8 02 9| | 74 |70.3109.9] 121 169 3/23.8||222/213.9] 30.3] [271 [268.4|37.7 
22 [1.8 03. ][ | 72 |72.3]10,0] | 22 72170, 323 9] 221219.8\30.g9} | 721269.4127.9 
23 [22.8|03.2| | 73[72-3|10.2| | 23 731171.3124.11| 23 220.80 31.0 731270.4[38.c 
24 23.803. 30 74 |73-3|10.3] | 24 741172.3]24.2]] 24 221831, 74271.3038.1 
25 1 | 25174-3]19.4] | 25| 25 [123231244] | 251222:3 37 3] 1 251272-3138.9 
26 [25.7/03.6| | 70 |75.3|10.6| [126 176)174.3/24.5]|226|223.8) 31.5] [276|2743.2138 4 
27 |26.7|03.3] | 7776.3 0.7 | 57 77\175.3124,61| 271224.8|31.6|| 77 :274.5[33.6 
28 [27.7/03.9] | 75|77.2110.9 28 176.3124.8]| 28022 5.831.707 (275-3 38.7 
29 [28.7)04.0| 7978.21.00 29 791177.3 24.9] 29 226.8 31,9 790276 238 8 
30 29.704.289, 151 [3 80 178.302,10 38/227.8 32.8 227.3019 © 
31 30.7040 8180.21.30 131 1811179.202 5.2 [2310228.80 32.2 [281(278.3 39.1 
32 31.704. | 8281.211432 82 |180.2\25.3]| 320229.7 32-3! | 82279 3139.3 
33 [32.7/04.6] 8382.21.60] 33 ' $311$1,2|25.8]| 33(230.7 32 4] $31280.51[39.4 
34 33704. | 34|83.2[r1.7] | 34 84|182.2|25.6|| 34/231.7| 32,6] | 34 |281.2139,5 
3534204 Y 2 11.80 222 2 82.9.2 
36 35 7 3685.12.00 [136 186 184.2 25.9 [23602337 32.9 [286283 2039 8 
| 37 36.60 5.2 | 8786.21.10] 37 87 1185.2|26.0]| 35|234-7] 33-0] | $7 284.240, 
33 |37.6\o3.3] | $91$7.1/12.2| | 38|1;6.7 19.2] | 881186.2[26 2038/2357330 88 [285.2[40.2 
| 39 38 605 444 89 88,/12 4] | 39 137-7/19-3 89 187.226,30] 39/236.7| 33-3] | 89286, 0.2 
| 42 [39 605.6] EN | ae [ra3.679 5) | 90 1123.9125 4 e237-7133:4] 1 22 1237-2140-4 
42 40,6l05.9 91090. 1012.7 [141|139.6|119.6] [1g] |189,1|/26.6|[2421|238.7| 33-5] 12927 [288.2140 5 
42 41.6j05,8 9291.1 12.8 | 42 |[140.6|19.8| | gz 90. 126,7[ 42/239,7]33,7| | 92 [289.2[40.6 
143 42.6 06.0] 93 92.112,9 | 43|141.6|19.9] | 93 [191,1]/26 9|| 43/240.6|33-8] | 93290. 240.8 
j 44 (43-6 06.1 | 94/93.2113.1] | 44 [142.6]20.0] | 94 [192.1/27.0]| 44/241.6|34-0| | 9429110. 9 
S ee | 95[94-1113-2] | 451143.020.2) | 95 (293.2127. | 251245:0134-2] g 
46 45 6/06. 4 9695.113.4 146 144.6020. 30 [196 194, 127.3 þ246|243,6|34-2] [290 [293.1141.2 
47 46. 5 06 5 9796.7 13.5 | 47 145.6020 5|| 97 |195.1127.4|| 471244-6/34-4| | 97 [294.2143 
i 48 47.5;06.7] | 98/97.0/13.6] | 43 |146.6/20.6] | 98 |196,1]27.6]| 48|/245.6|34.5 98 [295 1141.5 
} 49 48 5% 6.3 99 58.0 138049 147.620.799 197.127. 49 246.6034799 296.11. 
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Difference of Latitude and Departure for ꝙ Deg. 9 
pit Lat |Dep| |Diſt Lat |Dep| (Diſt Lat jDep Diſt, Lat }Dez ||Difi\ Lat|Dey1[Diſt| Lat [Dep? 
ny 01.0100.2 $1 [50-4 68,0] to 99 $115.8| 1511149.1123.6|1201|198.5|31.4\[251 247.9139. 3 
| 2 [o2:0j00.3] 5231.48. 10 2100. 716.00 52 150. 123.80] 021199.5] 31,6}| 52[248.9[39.4) 
303.0 5| 5352.38.30 3101.76.10 531451.1123.9]] 3020. 317 53 [249.9139.6 
| 4 [04-0]09.t] 5453.30.44 4102.76, 3 54152, 104,0 04/201. 5031,9 ] 54[250.9139.7 
5 [04 e | 05[103.7116.4}|_551153-1]24,2]| o5]202.5132.1)] 55 9ʃ29˙8 
6 105-9]0049] 5655, 3008.8 [105]104,7]16.6]|156[154.1[24.4] |206[203.5 32.2 [2562 52.9040, 
7 05 9.0, | 57 56.308.907 105. 716.7] 57155. 124.6 71204. 8032.4 571253-$[40.2 
 [07.9|o1,3] | 53 |$7-3]09.1] | 08]106.7]16.g]|.58[156.1[24.7]| ot|205.4|32.5]| 58 254.8040. 
9 03.901. 4 5958.39, 910.27. 6% 59 [157.0]24.9]] cg[206.4]32,7]] 59255.8 40. 5 
to [99 901.0 _bo 59-3199 4 10 108.612. 2 50158. 25 0 _roſ207.4132.8 bo 256.840 7 
11 1.9 01.6160, 209.5 [1109.607744] 1 671159. 0025.2 110208. 4 33.4 261 257.8040. 8 . 
12 [11.901.962 61.2 09.7% 12110. 6017 f 62|r60 o[z5.3]| 12209, 4 33.20] 62 258.5041. 0 
13 12 802. c 63 62.2 09 9 | 13|111.6117.6|| 63161 of25.5]| 13210.4 33.30] 63 259.8041.1 
14 [13-8|02.2] 6463.2 10, | 14]112,6|17.8]| 64162. 02 5.6 14|211.4|33.5]} 64 zb. 81. 
15 [14 802.3 _65\64.2 10-2] | 15 113.618.0065 163.0|25.8]| 151212.4 33:6 261.47 
16 75.852 5 6665. 2010.3 (116114, (8.10166 164.026.002 1602 13.3 33.80[(266 0262.704106 
17 16.80 767 e 201.5 | 17|115.6118.3]] 6764.90 26.10 17]214.3[33.9]| 67 263.741 
18 [17 802.8068 67.210 6| | 18[r16.5]18,5]| 68165 9/26 3|| 180215.3034, 10] 68264.71 
19 [18.803.069 68.2 10.80 | 19]r17.5118.6|| 69 166.926,40 1216.303430] 6926 5.74.1 
20 [19.803.102 69.1 10.9] |_20 c18.5118.8 _70 167,9/26.6 2% 123 34,4. 29266 7142.2 
21 (20, % 3.3 71,70. 111.1121119, 518.9 [1710168.926.7[2210218.3034,6[271267.7 42 
22 [21.703.472 71.117,32 120. 519.10] 72169.9 026.9] 221219.3] 34.71] 720268. 5 
23 22.703.606] 732.1114 | 23]121.5119.2|| 73170, 9 27.1 230220. 3034.9] 73269. 642 
24 23.7 03.80 | 74|73-1|11.6| | 24|122.5119.4]| 74 (171.927. [ 24 221.235, 00] 74 (270.642, 
25 23.9% [ZL 74.11.70 | 25|123.5119 6] 751172.8127.4 _25]1222+2] 35.2||_751277.6]43.c 
26 25.704 17675 111,9 [126|124 5119.7] [176 173,$[27.5]|226|223.2|35.3]|276|272.6144, 
27 26.7 04.2 | 77|76.1|12.0] | 27|125.4]19.9 77 (174-8 27.7]| 271224-2|35-5]| 77 1273-61443 
28 [27.7]94.4| | 78|77-0|12.2] | 2$]126.4]z0.0|| 78|175.8127.8]| 28]225.:|35.7]| 78[274.6[43.5 
29 28 6104.5 79|78.0[12 4] | 29|127 4/0. 2 79[176.8|28.0|| 290226. 2 35,8 79[275.6 44 
30 29 2 8 29212. |_32|[128.4]20.3 80 122-828. 2022.36.00 276.643 
31 30.604 8 81080.0012.7 [131/129 4120 50181178. 8028.30[231 36.128127. 5043 
32 31.60 of 82081. 0/ 2.80 32130. 420.60] 82 179.828,50] 32 36.31] 82 278.5044. 1 
33 32.6 f. | $3|82.0]13.0] | 33131. 420,80 83180. 28.60 330230. 1036.40] 83279. 8044 
34 33606 30] 8483.63.10] 34/132, 41.00 8418 1,728.80] 34/231. 1036.60] 84280. 8044 
35 34.6005. 5 85 $4.0 13-3] |_351133-3]=1-21}| $5[182,7 28.9 232.1 36.8 85 281.5144.6 
36 35 605.6 [8684.901350 [136 rn 186183.729·40[(2360 233.136,90 [286 [182.5044 7 
37 36.55.80 87|85.9/13.6| | 37|135.3/21.4|| 87 (184.729.200 3734.103710 87283 5044. 
38 37.505 9 | 88 86.9113 80 38]136.3/21.6|| $81185.7129.4|| 38/235.21]37.2]] 38 [284.5]45.0 
39 38.506.189 87.9 * 391373 21,7 $9 [186.7]29.6|| 39/2 36.137.489 285.445 2 
40 2 6e. | 90183,9,14.1) | 40[133.3/21-9)] g01187.7129.711 421237 ©137:51[_921236,9]45 4 
41 40, 56.4 | 91|39.9114-2] [141 139+ 3122+) 1911188.7|29.9|[242|238.0]37.711291 [287.4|45.5 
42 41.5/06,6| | 92|90.9]14.4| | 42|140.3]22.2|| 92 [189 6 30 0] 42|/239,0]37.3]| 92 |288.4]45.7 
43 42.506 7 93 91.9 14.80 | 43 141.2|22.4|| 94 190,630 2|| 43/240 0[38.of| 93 289.414 5.8 
44 435 06.9 [94 92.814.744 142 2 22.5 [ 94191. 630.3 44/241. 0038.24] 94290. 4046.0 
45 44:4]o7.0] | eee eee e e 451242-0133.31}_951297.9)46 1 
46 45 407.2 96 94.8 15.0 146 144.2 228196 193.630. 7 246243, 0038. 5[296292. 46. 
47 (46.4 07. 97 [95-8 15-2] | 47|145-2123-0|| 971194,6130,5| | 471244-0/38,61| 97 1293.3}46-5þ, 
43 47.4/07.5] | 98{96.8|15.5] | 48 146.21 98 ]195.6|31.c|| 482449 38.80] 98 1294.3146.t] 
49 48.407.799 97· 815,0 4914 223.399 4196·6031, 0 49/245-9138.91| 99 295,306.80 
e le . e 2 246.9 39.1113991296. 3146.9 
Diſt Nep Lat Pim Def Lat Di Dep| L. DU | La(j[Dif' Dep) LZiU Bin DepſLa 
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| 10 Ditference of Latitude and Departure for 10 Deg. N 

EI es I TVT Ee eee ao da 7 

0. = De, Diſt Lat Dep| (Diſt; Lat Dey [Diſtj Lat Dez [\Diſt Lat [Dez Dit Lat 5 

| 2400.87 50 2008.801014 99.567.501 [151148 7/26. 2201 197-9 34902512472 * 

22. 0/525. 2 0g. 0 o2 100.417. 7 52149. 26 4j} 02 198.9135. $2 [248.2 . 
26% 5| | 53/52 2,0 311.4. 331.705,59 9038.2 53492 7 

Ne — 54|53-2|0g 4 0.4/8.6 54151 2% 7]| 04/200.9/35.4|| 3456. i 

| 5 [24.9229] |_$5154-2199.5] | 25123-41132] |_551152,6]26-9]|_osjzor'g\35-5)_55 [257 2 Fr 

| 6 [905.9j01,0] | 56 |55,1/09,7] 06104, 418.4 [156|153.6/27.21} [206 203.9357 256282.15 2 

7 106.9{01,2] | 57 56.109.907 105.418.660] 57154 627.2 07 203.935,90] $71253.3 2 

1807 9014 5857. 10% | o8[106.4|18.7] 5855.60 27 .4]] of|204 8 36.1 | $8 [254.1 {of 

9 [08 9001.60 59 58.1 10.2] | 09]107.3/18.9] | 59 (156.627. 205.8036 2] | 59 [255.3 "FE 

F 10 09 $j01.7 _bo 59 1110.4] | 10 108.319. | 60 157 61/27.7]q_10|206.8 36.4|| bo 256 0 be} 
# { 11 [10 80096, 700 60 (11109 3019.2 [161158.6|27.9][211]209.8]36.6| [261 [257,c 4 
12 [1.80 62 61.110,80 12110. 3019.4 6259.502810] 12[208.8]36.8] 62258. 791 
| 13 j12 802.3] | 6362 c|io.g| | 13|111.3119 6) 63180 5]28.3]| 13]209,8]36.9] | 63 259.0 6 
1 | 14 | 13.800244 64 63.6 11,1] | 14[112,3)19.3] | '64 [161 5]28.4}| 141210.7]|37.1] | 64|260.c 44 
| 15 j14 8ſoz 6 6564.0 11,2] [15113 319.9 + WS 162.5028, 6 _15]+11.7137-3 _bs 261. I» 

| 16 [15 802 8| | 66|65 o[11.4] [116|114,2]20.3] 16663. 5 2880162127 37,5) [266[262;c 2 
| 17 [16.7j02.9] | 67 % o[11 6] | 17|115.2]z20.3] | 67 164.5]29-0 171213.7 [37.6] | 67262. 9 FAM 
| 18 [17 7j03.1] | 68 67.01.80 | 18[116,2]:0,5 | 68165 4/29.1]| x8[214.7137.8] | 68263. = 
| 19 118 75jo3.3] | 69 (68.612 6197.20 &| 69 166.4 29.-3}| 1g1215.71|38.c| | 69|264 9 Wy” 
| 20 [19 7103.5] | 7© [63.9|12.1] | 20[118.2120.5} | 70 167,4 29.3|| 2e[216.7|38.1] 70265. 9 1 
3 21 [20.7j03.6| | 72 [69.9|12 3] [121|119,2 22.0] [271 168.4|29,7] [221|217,6|38.3]| [271 [266 g 5 
22 11 76.3 72 [70.9112.5| | 22. 1120,1[21,2] | 72 169.429 8]J[ 220218.6 38,5] 722679 54 

23 [22.704 73171-9]1247] | 23|121.1 21.3] | 7370, 430 Of 23 219.638.773 1268.8 * 
| 24 23.6004. 2 7472.91.80 | 24|r22.1ſ21.5] | 74|171 4/30 2424 220.6 33.5] | 74 [269.2 : 
[ 25 24,6004 3 & / | 73.9113 251123.1j21,7 S#, 172+3139-5] _25}221.6 19-0 4 270.8 q 4 
| 26 25.6045 75 [74 8113-2] (126124 2121.8] [176)173,3]30.5| 226|222.6|39.2} [276 271.8 "Sp 
6 27 26.604 7 | 77(75-8113-4| | 27 |[125.1]22.c| | 771774. 330.7] 2723.503904] 77272 $1.8. 2 
28 [27.6/04.9] | 78176.8|13.5] | 2$[126.1]22.2| | 78 175-3 30,9} | 280224. 539,5 ][ 73 [273.8148.2 4 
1 29 28 606 of 7977.813729 127 clzz 4 79 176.3 31.0 2922 5.5039,7 ] 791274-8148,4 1 
f 30 29 8/05. | $0|78.813 9 39 [x28 ojza.5 _8$01177.3/31,2]| 301226-5[39.9|| 825.7048 6 9 
ö | 31 [30.5}05.4} | 81/79, 814 of (131/7129 ofz2.7 184 178.2/31 4|[2321/227.5({40.1} [281 [276 748.7 l 3 
1 32 31.505. 5 8280.8 142] 32130. 0022.9] 82 179 231. % 320228. 540% 82 277.748. 9 oF 
5 33 [32-5]05.7] | $3]81.7]14-4| | 33]131.0[z3-3] | 83180. 2 21.7|| 33]229.5[40.4|| $31278.7]49.1 Fa 
if 34 [33-5105.9] | 84|82.7[14.6| | 34/132, oz 3, | 84|181,2|22.9|| 34/230.4[40,6|| 84 [279 7 49.2 1 
þ 35 [34-5]06.1 85 $3.7114-7] U 132-g[23-4| | 85 182.2[32.2|| 35/231.4/40.7 _851280.7]49.4 | 15 
i 36 35 5106.2} | $6184.7]14.9] [136]133.9]23.6| 11861843 232.3] [236|232.4[40.9] [286 [281.6 49.6 + LY 
in 37 [36.4/06.4| | 87|85.7/15.1] | 37[134.9123.8] | 871184.2[32.4]| 37233 4[42-1]| 87182. 649,8 i} 
1 38 [37-4/06.6] | 83/8 6.71530 38135.9ʃ23,9 | 88185. 1032.60 381234-4[41,3] | 88 283.8049. 9 20 
1 39 38.406 8089 82.61 5,0391369 4.0 3186.103280] 29/235-4[41.4| | 89 284.6050, * 
5 10 139 4/c6.9] | 90 88,6018. _401137-9]24.3] | 90 |187.1132.9| | 40|236.3/41.6] 9028 f. 6[Co. 3 F 
i 41 40,4/07.1 9189.601580 [141]138.9]24 4] [191 [188.1]33.1] [242/237-3]41.8] [291 |286,6 50.5 74 
f 42 45 4.3 92 90. 616.0042139. 8024.60 92189, 7033.3] 42/238. 3042.0 92 287.650. 6 3 
0 43 42 30% 5 93916 16.10 43140. 8024.80] 9390. 1033.50 43 239-3142] 93 |288.c|;0 8 4 
44 43,30%. | 94(92-6|16,3] } 44 [141.8[25.0] | 94 [191.0[33-6|| 44/240-3]42 3] | 94|289.5]51.0 . 
1 45 443/273] | 95|93-6115:5] | 45[242-325.1] | 95 [192.0133 3] 451247-3142+5] [_95 290. 5]51-2 . 
i 46 45-3 08.0] 96 94.516,60 [146[143.8]25,3] |:196 [193.0] 34.0] [246|242.3 42.7 296 [291.5|51.3 NF 
| 47 46,38 1 | 97[95-5116.8] | 47 [144.8/25.5} | 97 194,034.20 47243, 42.8] | 97 [292.5|51.5 2 
1 48 47-3 08.3 98 96.517. 00 | 43[145.7]25.7] | 98 [tg5.o0[34.3]| 48|244-2 [43.0] | 93 [293.5|51.7 wo 
it 49 48 3ſo8. 50 | 99/97-5/17-2| | 49|146.7[25.8] | 99|196.c134.5|| 49|245-2]43.2| | 99 [294.5 51.8 : of 
* 80 22 08,7 100 '98.5 17.3] 1150}147.7[26.0 200 197.01 34,7 2501240-2143-4 300 295 4[52.c 7 
i Diſt De, fry [Dif Dep'Lar Dm, Dep | Lz [Ditt|Dep Lat Difl Dep Lai|*Ditt Dep} a" 4 
for 80 Deg. | 3 


— 
— —— = $A 


"I —_— — — * 


$ Difference of Latitude and Departure for 11 Deg. 11 | 
a7 DittiLat De, [Diſt{Lat [Dep] [Dif Lat Dep. ID Lat |Dep| [Diſt Lat |Dep, (Dit Lat De | 
. o1.cſo9 2|| 51/50, 99.7 [101] g9.4119,3'[151[148.2128.5| [( 2011973 33,4 251 [246,4|147.+ 
* 02.0100 5251.00 9 | 02|200.1|19.5]| 521149.2129 of | 03 198.3]38.5]] 52 [247 4145.1 
7 2 „0.60 53]52.c|i0.i] | oz[101.1119.7]] $31150.2129.2] | 031199 3 38 7]] 53 148.348. 
74 03.9]-0-8|| 5453.10, 30 c4[102.1]19.8]] 541151.2/29.4] | 400.238.954 [249 3148-5 
1 Dee eee eee eee [252-3182 7h 
3 05 90 56/55 „1. 7 106104. 20.256153 1129.8] 20692. 2039.3 256 (251.3148. 8 
75 96 glot.3]| 575-6 9] | 071[105.0120.4|{| 571154 1130 © | 07 $0340 39.5100 $7 252.3049. 
57 07 901.50 5856.91. on 106. 0020.60 58|155.1]30.1] | 204.239 7}| 58 [253,2149-2: 
57 08.801 7]| 59{57-9111.3] | 09]107 so. 5g[156.1130.3] | 09 [205-2139 9 | $9 [254-2149-4 
438 o9 8Jor.gf | boj58.g111-4| | 10]103,01z1 © 60[157.1139.5 _10|206, 1140 1 _bo |z55 2149.6 
9 10.8 52.1] 6159, 911.6011109 c[21.2]|161]158.0[30.7| [211 |207.1]40.3]| 261 |:56.2149 8 
185 11 8002. 3] 62|60.g|11.8] | 12[109 971.40 621159.9130.9] | 12 208. 140.4]] 62 [257,250 © 
77 12.800. 5 63]54.8|12.0| | 13j110.921.6|| 63160. 0031.0 13209, 1040,60] 63 253,250. 
4 13.7% 7] 64/52.8|12 2] | 14|111.9 21.8] | 641161,0]31.3] 14/210 1/40.8]| 64 [259 11504 
+4 14.7102 5 653.8124 _15|[112.9]21-9 651162.0/31 5| | 15|211-0141.0 S 260.1150. 6 
88 15 703.10] 6664, 8012.60 |116[r13 9/22. |r66|162 9]31.7] [216{212.0/41.2||266 [261,1]50.5 
1% 16.7103.2]| 67155 812 8] | 17]114.8]22.3]] 671163 gf31.9] | 17 |213-9141.4 67 [262,1]50.9 
4 17.703 40068 66,7113 o| | 18|115.8$]22.5|| 68164.9 32.1 1$|214.0]41.6]| 68 [263.1]51.1 
3 18 703.60 69067703. | 19/116 8022.70 6916 5.932.219 [215-0]41.8]] 69 264 51•3 
1 2e e ee e eee eee 
Gy 20. 604 o 7169.73.50 [121[118.8]23 10717679032 6] [221 [216.9]42.2[[271 [266.0]51.7 
7 21.6004. 20 72070. 513.7 | 22|119.8]23.3]| 72 168.8032800 2217 9042.40 72 267. 051,9 
& | 12.6004, 73]72+7]13-9] | 23]120,7]23:5|| 73169 8033023 18.942.573 [468.0052 1 
7 13.6 04,01] 74172-61141 24|121.7123-7]| 741170-8133-2] | 241219-9142.7]] 74 269.0]52.3 
19 neee 
3 25. 5 og. 0 76 74.6014. 5] [126123. 724.7672. 8033·6 226 221.843.1276 [270 9152-7 
© 26.5105.2]| 77175-61147] | 27 24.2 771173-7133-3| | 27|222-38]43.3]| 77 [271.9152-9 
1 28 25.55. 3 78]76-6[14,9] | 28[125.6[24,4|| 78747634028 223.8043 50/78 272.9530 
3 29 28. 50 5. 5 79177-51152] | 29|[126.6|24,6|| 797574, | 29 224.8043, ][ 79 [273-9]53-2 
'I 30 |z9 4ÞÞ5-71|_$9173-5]15:3] |_39 8|| 80176 7134-3] [_30 [225-8/43-9] | 80 [274 8/53 4) 
4 3139.40.90 829,805,521 1777[34-5| [232 [226 744181 758535 
* 32 31.406. 1] $2]$0.5]t5.6| | 32 178.6|34.7] | 321227-7/44-3]| $2 [276.8]53.8 
Fo! 33 2.406, 3 83/8 1.505,80] 33 179 6154-9] 33.228,74 / $3 1277.8154.0 
77 34 33 406 5]| 8482,56 o| | 34 1$0.6|35,1] | 34 229 74460] $4 [278.8]54.2 
Ie 8583-4152] | 35 13061153) | 35 /232-7/44.B\_B5 [2798/54 4 
5 1 3635. 306.9 86084 4/16.40 [136 182.6[35.5] [236 221 45 0] 1286 [280.7 54-8] 
J 37 36.307. 87135-4116 6| | 37 183-6]35-7] | 37 [233-6|45 2|| 87 |281.7]54.8 
I. 38 37. 30. 3 | 38]$6.4116.8] | 38 184 5135 9] | 33 233-0/45.4|| 88 [282,7]55.9) 
i 39 [38. 3107.4} | $9]37-4[17-0| | 39 1$5,5]36.3] | 391234 $/45.6| | 8g [283.7]55,1 
3 42 [12:37:01 | voſt yer nl 1.42 186 5136-3) [_42 235 214528) |_90 j284-7/$5-3h 
0 41 40.2/07.8 9189.301740 |141 187.536.4241 /230.6|46.0| [2g 1 |285.6|55.5) 
2 42 41. 208.00 9290. 307,6 | 42 188. 5036.6[ 42 2375/36 2|| 92286, 6557 
# ; 43 42 2008.20 92% 137.7043 189.406 04338460 931287.6155 9 
i ' 44 [43.2108.4]| 94192-3117 9] | 44 190.437.044 239 56.6 g4 [488.6|56.c 
ene De ee | 95 eee 
; , 46 45.2 o8.8 | 96 94.2 18.3 146 192 4137-4 246 [245-5 47.9 296 290.5 50-51 
3 47 46.109. 97195 218.5047 193-4137-6] | 47 242.5041097 291.586. 
5 48 4%. 109.20 9996.28.70 | 48 :94-4|37-8] | 43 243-4|47-3] | 98 292.556. 
2 | 49 48 109.30 9997.28.90 | 49 195 48.0049 244-4|47-5| | 99 [293-5157-0 
97 | 5* 49.5 %8.2 19,115 194.208.250 245 4147.7] 1300 [294,5]57-2 
— Lat Diſt Dep|Lat | Din De |Lat| Diſt Dep Lat | Difl Dep Lzt 
Ss | for 79 Deg. | 


12 Difference of Latitude and Departure for 12 Deg. 


795 


Dutt] Lat Dep] [Diſt | (Difll Lat Dey [Diſt Lat Dep. [Diſt Lat Dift | Lat Dey + 
Tore 00 2 51 101] 98.821151 147-7]31 401 196, 6 251 [245.5 $2.2} £7 
2 j92:0100-4]| 52 02| 99 821.20 521148,7131.6] | 02 [197.6 52 246.552, 4 +4 
z 02.90.60 53 | 03|100.7]21-4\] 5349.63 1.803198. ; 53 247.452. 6 I 
403.9 00.80 54 04101. 21.6 54150. 632. | 241299 5 54 248.4 52.8 ne} 
5 [24-9232] |_55 L5[103.7121:2 | 551151:9132-2] | 25 1200-51426] |_55 [249 41536 1 
605.9001. 56 106103 7/2. 0056152, 6032, 4 |206|201, 5142.8] |256 fa 50. 453.2 1 
706.801.5057 07104. 6022.3] 5753.503270] 07 [292.4 57 [251.3]53-5 Wo 
8 07. 8001.7 58 0805.62.50 58154 5132.9] [3203.4 58 [252.3[5 3,7 3 
98.8 90 55 0g}106.6[22.7] | 59|155-5/33-2] | 103.4 59 [2533/53-9 ; 
o9.8[02.1]| 60 110 6122.9] | bo 156.5133-3 124205. 4 _bo 254-3]54-2| 5 
| 111]108,6|23 x} |161[157.5133.5] [211|[206,4 26125530543 by. 
12|1c9.5123-3]| 621158.4j33.7] | 12]207.,3 62 1 54-5} 1 
13}110.4]23-5|| 631159.4[33.9] | 13[208.3 63 [257,2 54˙7 oy 
141111,5123-7]| 6460 4/34. 1 | 14]209,3 64 |258,2[54.9/ 2 
15[112:523.9]| 65[161:434.3) | 15]210.3/44-7}| 65 259.3155) I 
116|113.4124.2] [166[162.3/34.5] [216 211.2044·9 266 {260.1 TH! 271 
| 17[114.4124-3]| 671163.3]34-7] | 17 [212.2 67 [261.7]55.5) 22 
1807115 4024,50] 68 164.3349 [1813.2 68 [262.1]55.7] F 
19 119.4 24,8 69 165.3 35,2 19 214-2 69 263.1050. 0 +1 
EHE 55 
20.5 r21|1218,3]25.2|[171[167.2[35.6| [221 |216,1 271 |265.0]56 4 A; 
22|119.3/25-4\| 721168,2[35.8] | 22[217.1 72 [266.0|56:6 FE 
504. 231120,4425-6]| 731169 2136.0] | 2318.1 73 (267. 0056.8 7H 
124 j23-5j05.c}| 74 24121.3(2 5.80] 741170.2[36.2] | 24[219.1 74 268.0055. 0 9 
SEELE re 75 |269.<57:2 '2 
26 254 05.4 76 126123. 2026.276172. 1036.6 [226 [221.0 276269 9057 4 A 
27 26.43.60 77 27 124.2026, 4 771173.1136.8] | 22 [222.0 77 270.9057 6 (+ 
2827.4 05.81] 78 28[125.2|26 6|| 781174. 1137.0 28223. 0 78 [271.9]57.8 1 
ag 28.406.079 29 126.226.879 75.137.229 224. 0 79 272.9058, 9 
q 22 [22:3|p6.21 [20 Zo1227:3]27.0]| 301179 £137-4] [3224 2]47-31|_Zo [273-3]58.5 iq 
31 39.3106.4 81 1311128 1127-2 181 177,0 37.6 231[225,9 281 274-8 58 4 .- 
32 31.306.782 32129.1027.5 82 178.939 32 [226.9 82 [275.8|58,7| 0 
33 32.306.983 330730. 1027.7] 83179 038.2] | 33j227.9 $3 276.8 58. 9 3 
34 [33 3]7-1]| 84 34|131.127.9]| 8418.38.30 34/28, 34 277.8059. 1 
35 [34:2]07-3] |_$5 |_35|132.0/28,r]] ( 28.80 | 351229.8 $5 [278.7]59-3 1 
Colne ol 136133.0028.3[186 181.938.7236 [230.8 286 279.759 5 4 
37 134.0028, 5] 871182.9138.9] | 37 [231.8 $7 [280.7|59.7 4 
38013500 28,7 88183. 939.10] 3823.8 88 281 769.9 1 
39135902890 891134.3139.3] | 39337 89 282,660. br 
e 2|| 90|185-bl39-5] | 42]234-7/49 - [283.6160.; oF 
141|137.9/29.3] j1941 [186 8039.7 [241 [235 7/: 291 |284.6{60. 5 238 
42|133.9j29-5]| $2|137.8139.9] | 42236.7 92 285.6060. is 
43139 9/29-7]| 931133 8140.1] | 431237.7 93 286,660. 9 "© 
44/140 8130.9] | 94|139.7]40.4] | 44 238.6 94 [237.5 61.2] ö 
_45|141.8130-2|\ 951190.7140.6| | 451239 6 _95 [288.5161.4 X 
146 [142.2/30-4| f196|191.7]40.8] 46 240% f [296 289,576 1 
47(143. 8030.6 97192. 4047 41.6 97 290. 5061.3 I 
438[144.7139-3]] 981193.6141.2] | 48 [242.5 93 291.462. 0 5 
491145.7131-0|| 99{194.6141.4] | 491243-5 99 [292.4|62.2 
150 146.2112 200 195.641.6059 244-5|52 (00 293-4162.4 7 
Diſt|Dep Lat Dift}Dep = Bist Bes E Dif Pep Lat 5 
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"ln of Latitude and Departure for 13 Deg. 1 3 


2 


4 D Lac Depſ|Dift Lat |DepjjDift Lat [Dep| [Diſh Lat Der Diſt] Lat |] | [Diſh Lat Lat [Dep 
7 e 00.2 51 49.7 11.51 98.4|22.7]|1511147.4|34-0||201 195 9 251 251244. ö 56.5 
9 or. 90 40 525. 11.7 99.402, | 52 148.134.202 196.8 5202455056. 7 
2 422.9 00.7] 53(51.6|11.9]| 03 [100.4]23+2| | 53/149-1134-4|| 031197.8 53|246.5 56,9 | 
_ 3 [53 9100.9] 3452.61.20 04 101. 33 4% 54/150.2134-6]| 04[198.8]4 $41247-5|57.2 | 
1 1 2 eee. e e 
1 6 5.8.30 56/54 6/12. 6/106 103. 33.801561 52.035.106 fa 00. [250/249-4]57.6 
7 ob. 800,8 57|55,5[12.8ſ] 07 1104-3/24-7] | 571153-0135-3}| 07 [201-7 57/250.4|57.8 
8 [7.81.80 5856.5 13,0 08 105. 324-3] | 581154 0135-5|| 8202. 5857.4 58.0 
g es. 802. 59 57.5013·30 09 106. 2024.51 59|154-9|35-8|| 903.6047. 00 59/252.4]58.3 
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204.9|47-2| | 601253.3]5$.5 
10,02. 5 61159.413.7/[ 111 108.20 25. | [161 156.9 36.20 2110205. 6047.80 [26102643 58.7 
11. 702.7] 6260 413.50 12 109.1025. 62157 9 36-4] 121200.6147.7] | 62|255.3|58.9 
12.702.990 63614420 13|110.2125-4 63j158.8 3. 131207.5|47.9] | 63]/256.3|59.2 


14|208,5|48.1| | 64/257-2|59.4 


15209. 548.4652 58.259.6 
_— [64.2 = Y 
7 6104.61] 66164.3|14,8]|116]113.0]26.3] [166|161.7]37.3] |216|210.5]48.6| | 266|259.2[59.8 
18.6 93 6765.3 15•1 17 [114.0]26.3] | 67]162.7|37-6|| 17]211.4148.8] | 67/260. 2060.1 
17.5104-0 68166.2|15.3]| 18|115.0 26.5] | 68|163.7|37-8]| 18|212.4|49.0| | 68|261,1 60.3 
18. 504.3 69 67.2 15.50 19116 © 26.8] | 691164.7 38.c|| 191z13.4[49.3] | 69 262.1060. 5 
27-0 FE 201214-4|49,5 79]263-1160.7 7 | 
20 4 7769.2 716.21 [117.9]27-2| |172[166.6|38.5] |221]215.3149.7] [2721/264.1]61.0 
3 — 72 70.216.222 118.9274 720167 6[38.7]| 221216.3[49.9] | 720265. 0061. 2 
22.405.2 7371.1016 40 23/11 $27.7] | 73 163.6|38.9]| 23|217.3|50.2 73\266.0[61.4 
23 4195-4|| 74)72+-1]16.6]| 24 120.8]27.9] | 74|169.5|39-1] | 2418.3 $2.4] | 74 267.0061. 6 
24.405,60 75\73-1116.9|| 2511218 28.3] | 751170-5139 4||_25]219-2[50 $ 2288.61 9 
25 3 05.8 | 76174.1|17,1||126|122.8 23 3] [x761171.5139-6 2260220. 2 50.80 [276 268.9162.1 
26,3106.1]| 77175-21173] 27 1123-7 28.6] | 7951172-5(39-t|| 27]221.2|51.2] | 771269.9]62,7 
27.3106.3 7876.0 17.5 28|[124.7123-8| | 781173 4/49-0| | 28]222.2|51.3] | 78[270-9162.5 
28.3 
29.2 


06.5 79177-© 17.8|| 29[125.7139-0| | 791174-4|49-3] | 29 223-1|51.5 7 1 rag 
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4 — : 06.7 80 78.0 13 © 20 126,7 29 2 80 I7 5.4 40,5 301224.1 $1.7 80 272, 
= 11 39.7 6 81[73.9/18,2|[131[127.6]29.5] [1811176.4/40-7] [237|225.1152.0] |281/273-Bl63,2 
3231.2 
13 
34 
35 
36 
37 
38 
39 
5 
41 
42 
43 
+5 
+5 
46 
47 
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207,2 $2179-9|18.4}| 32 12$.6129.7] | $2]1177.3]40 9] | 32]1226.1}52.2] | $2|274-8 643.4 
32.2197+4 83 80.9 18.7 33 129.6 29.9 83 178.3 41.2] | 331227.0|52.4 $3 275.8 63.7 
33.107. 6 94818 18.90 34/730. 6030. 0 84|179-3]41-4| | 34|228.0|52.6 84 276.763. 9 

82.819.106 351131 5139-4 $51180.3\41.6 _351229.0152-9 _$51277:7164-1 
36 [35.108.100 8683.819.3 136 132. 530.6086181. 204f. 80 [2362 30. 053, 10 |286/278.7164.3 
36.1008 3 87 084.8019.60[ 371335 30.80 þ 87/182 2042.10] 371230-9]53-3] | 87 279-0 64,5 
37. [08.5 88 085.719. 381134.5131-0| | 88 1$3.2[42.3}| 381231.9 53-5 38 4 64.8 
38. oſoð. 8 8986.7 20. 29135 431-3089 184.2042. 5 | 391232-9|53-$] | 8g 281. 65.0 
39.0 ©9 © 90 $7.7 20.21] 40 136.4011 5 90 185.142. 22222 54-0 20 282.86 5.2 | 


pe“ . $3.5 
79 009.2 91188.7|20.5][1411137.4131-7} [191 186.104 3,0) [241]234.8|54-2] [291/253-5|65.5 | 
_ 8. $2 89 6/20.5|| 43[138.4131-9| 9287.43. | 42]235-8154.4|.| 921234-5165.7 
41.9 09.7 93 90 6 20.9 43 139-3 32+2 93 . 224 43 ve 54.7 93 288. ö 
1.62 1.10 44/1403 324% 94189 0143-6] | 44[137-5|54-9| | 941229-5166.1 
42.9 09-9 94 J | 45 239.7|55-1| 95125744 66.4 


9657) 776 2 44-1 88.46. 5 
710.396 93.5 21.646142. 3032.80 [19619044 10½ 46239. 755 329602 66.6 
42 10.8 9794.5 21.8 47]143+-2133-1| | 971792 0144-3} | 47 1249-7155 971239.4166.8 


, »— E „ 
PR 3 8 


6.81.80 98% 522 00 481144-2133-3] | 981192+9|44-5|| 48 |241-6|55.8 ; 
49 3 99 95.5 22.3 49|145-2133-5| | 99[193-9[44-8| | 49 |242.6|56.0] | 9902913067. 3 


b | 50 48.711.200 2422.3 1501146 2133 7 2001194-9145-0 — 55 56.2 el 
Ditt|DeptLa! 5 Deo L Bale La öl Dey Car Did Bep | Lat| BDep [Lar 
: — — N i 
for 77 Deg 
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14 Difference of Latitude and Departure for 14 Deg. 


— — — — 


Tre 


1457 co. 2 51149.5/12.3]jror| g98.0j24.4 1541146 536.5 [195 0148.6] ) 2531243-5 bo 7 
1 ot. 90. 5 5250 512.60 oz 99 ofzq4.7]| 521147 5136.3]| 296 oj4B.g} | 521244 5j61 0 

3 |-2.9j00.7j| 5351 4[12.8]] 03 99-9{24-9| | $3 148.5]37.|| 03[197.0149.1] | 531245 5161.2 

4 103 901. 54 |52.4\33,1]| 04 [100.9,25-2] | 541149-4}37-3]| 041197-9149-4] | 54/246.4/6 f. 5 
5 [04 9J21-2]|.55153-413-3]|_05|101.9125-4 | 5511504137. 5f| 051198-9]49.9] |_55/247-4]61-7 
© 5150 56154 3735/7061 85 7| |156|151.4|37-7] [206|199-9]49-9 256/248.4 52.0 

7 13.80 07 |103.8j259]{ 57152-3135 00 07]200.8|5@.1] | 57/249.4(62,2 | 

\ 21 9 5856.301400 08104 8j26.1] | 55|153-3138-2]| 08]201.8]50.3] 58/230. 302.4 

9 | 14 3] 0905 8026.4] 5954.3 38.50] 202.8050 6| | 5gj251.3162.7 
10 @2.41 58 2114 f/ 10|106 7126.6] | 60|155.2[35 7]| 10/203.8]150.8] | 60/252.3152,9 
11 [10,7102.7] | 61]59.2|14,8|[111[1097,7126.9] [161|156.2[39-0 [211]204.7|$1.1] |261/253-2[63 2 
12 [11.6j02.9|] 62 60 2/15.9]] 12|108,7127-1] | 621157.2]39-2|| 120205751300 62/254.2[63.4 
13 |12.t{03.1]| 63161.1115.2 | 13 109.627.306] 63]158.2[39 4|| 13]206.7|51.5 63 
| 1413, 603.4 64 62.115 5/] 14|110.6]27.0] | 64/159.11397] | 14|207.6151.8| | 64 
. 15 [14 6003 0 6563.101570 1511.6 27.8 65|160. 1 39-9]|_15 203.652. 8257-184. 
| 16 |15.5103-9}| 66 (64.0 16.0||116|112.6128.1} [166|161.1140.2||216|209.6|52.3] [266/25$.1]64.4 
1716.54. 67 65 016.2 17 1113.5 28 671162. 0040.44 17]210.5]52.5] | 67/259.1164,6 
1817. 504.4 6866 o|16 5 18|r14.5]28.0] | 68[164.0]40,7|| 18|211.g|52.8| | 68]260.064.9 
'I6.7]] 19|118.5123.8] | 697640040. 212.5|53,0| | Cg!261.c|65.1 

20 19.404. 807067. 9 16.5]| 20116 4129-0] | 70 164 9 213-51$3-2 70026206 f. 3 


7-2]]121]117.4129+3] [172]165.9 21441535] |271]262.9165.6 
7-4|| 22!118.4129-5] | 721166.9 215-4|53-7] | 721263.9165,8 
7-71] 23119 3129-3] | 731167 9 216 4/5400 73/264 9166 1 
.$]17.9]] 24120. 3030.00 74[163.8 217.3|54-:| | 74\265.9166. 3 
2524 3196-0 75 72.8018 1]| 25|121.3][39-2|] 750169 8 218.4 5+ 4 750266 8 66.5 
26 25 2 06.3]| 76 73-7 18.4|j126|122,3139-5] [17E|170.8 219. 3154-7] [2760267. 8066.8 
27 [26.2 06.5 77 [74-7] 18.6]| 27[1243.2139-7] | 771171.7 220.3 54.9 | 77|268.8[67.0 
| 28 [25.:]06.3]| 78|75.7|18.9]] 28[124.2][31>0| | 78[172.7 221.2|55-2] | 7$1269.7167.3 
29 |2$.1107.0} | 79[76.7|19.1 | 29]125.2[31-2] | 791173-7 22221554] | 79\270.7167,5 
30 |29.1107.3] | 80|77.6|19.4|| 30[126,1137-5| | 80[174.6143-6|| 301223-2155-7| | Boſz71.7167.8 
07.5 78.6 | | 224.7|55-9| |2$2]272.6j68.0 


| 127,1131+-7] |1$31]175.6 
| 32 31.0007, $2|79.6|19.8]| 32[128.1[31-9] | $21176.6 225.1|56.1] | $2/2743.0168.2 
| 226.1056 4] | $3/274.6]68.5 


{ 33 32.0008 0 8380. 5/20. 10 33[129.c[32-2] | 83]177.6 
ö 34 — o8 21084 1 20.3] 34 * 32-4] | 84178. 5 227.056.660] 84275. 68.7 
35 [34.9]93.5|| 85|$2.5]20.6]| 351131.0132-7] | 85 179.5\44-8|| 35|228.0156.9] | 85/276 5169.0 
36 34-9 o8.7 86 83.4 20.8 136 132. 0 32.9186 180.5 45-0 236 229 0157.1 286 277.5 69.2 
| 37 [35-9 og.o| | 87|84.4/21.7]| 37]132.9133-2| | 871181.4[45-3|| 371239-9157-4| | 87/278. 5169-5 
38 36.909 2 83|$5.4|21-3]| 338[133.9133-4| | 88782 4[45-5] | 38]230-9 57.6] | $8[279.41}69.7 
1 39 37.8009 4|| 89|86.4|21.5]| 39[134-913 3-6] | 89|183.4/45-7] [39/231 57-3] | 8928469 9 
| 40 |38.809.7] | 90[87.3/21-8]| 401135.8133-9| | go[184.4]49-0 | 401232 9 53.1] | goſz2$1.4170.2 
| 439,809.99 $3.3 22.0||141]136.8134-1] [rg1]135.3]46 2] |:41[233-8]58.3] [291 28243]70.4 
40.8|10.2]| 92 [$9 43|22.3]| 42[137.8134 4] | 921136.3 46.50 42234805860 g2j283.3170.7 
41.7110.4]| 93 [90.2 22.5\| 43 138.7 34.6 9387.3 46.7 432358 58.8] | 83284.3070.9 
44 [42.7110.6]| 94 [gr.2[22.7]| 4411397 34-3] | 941183.2146,9] 44/2 36.7590 9428 5.371,17 
43.71.9592 23. [8014.112222 — 32-282 | 951286.2]71-4 
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44.6011, 96 93-1123-21|146|141.7135-3| [196[190.2[47-4 238.7 
(47 (45.6111.4]| 97 194.1|23-5]| 471142.6 35-6| | 971191.1147+7| | 47 1239-7) 59- 
46.611.606 98 |95.1|23.7]] 48]143 6135-5] | 98[192.1[47-9|| 48 N 60. 980289.1072.1 
241 
242.6 


49 47.5011. 99 |96.1|24.0]| 49[144.6 36.1] | 991[193.1]48.2|| 49 
50 48.5012. 1 t00197-0 24.2 150 145-5]39:3 2000194. 1048.42 50 
Lat Di Ded Lat ¶DiſtiſDep La [Dm Dep Lat 


for 76 Deg. 
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Difference of Latitude and 1 nga for 1 5 Deg. 


we} 


oO wa a ln + w » IS 


—— II——_—_ 


= 
O 


28 888 2H TZ AY 2132 22 3U 22221832322 | 


32 6||2511242.4 
52-3]| 521243-4 


Lat. Oe! Pin Lat Dei 


$2+5]| $31244-4165.5 


52.80 541245-3165.7 
$32 55 246 3166.0 


53-6 57 248.2 66.5 


5772 enn 8170.1 
$7-S1] 72> 
$7+7 — 895 7170. 
＋ 770.9 
8265 6 71. 
58.5 — 266 6 71. 
58 7177 267 671. 
59.0. 78 268.5 71. 
$9-3 7969.5 72.2 
$9-5]]_ 220. 270.572. 


53-3] [256 |1247.3|66.3 


262 7 70.4 


59.802817 271.472. 7 


$0.0|| 82 2724 73 


50.60 84274 3073, 


62.4] [291 281.175. 


N 
2 
D 


64.7 399 289.827 


— 


for 75 Deg. 


60,3]| 83273473. 
60.8028 275.3173-8 


7162.60 92 282. 0 75.6 
93 283. 0175.8 
63.10 94 284.0 [76.1 
63-4]| 95 284-9176.3} 
63.7 296 285.9 9176.6 
63.9|| 97 286.9176.9 
64.2 98 48. 8177.7 
64.4|| 99 288.8 77.4 


Dia Dep Tat 


— 
— 
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16 Difference of Latitude and Departure for 16 Deg. 
| 51.008, 51 [49,0]14.1] [161] 702.8018745, 1041.60 [201)193.2]55.4]]251)241.2 
| 01.9 52 [56.0[14.3] | e 98.8.2 52½146.2041.% 02194.1055.7 52 (242.2 
02.9 5350, 94.6% 03] 99-0]25.4|| 531147-2142-2] | 031195.21/55 gf} 53/243.2 
; 03. 54|51-9114-9] | 94100.0128.7]| 54[148.0142.4\ 4196.105620 5444.1 

$5152-9|15.2] | 05100-91289} | 551149.0142-7] | 051197-0156 sf] 5512451 


15.4] 106101929. 10150149 9043.00 [206|198 0/56. 82 5646 0 
15.7] | 071102.8|29.5]| 57/150. 943-3007199 057.00 57247. o 
16.00 [os 103.829.8058 151, 943.50 [0899 957,30] 58 248.0 
16.3] | 0g{104.8}30.0} | .59}152.814 3-5] | 09 200.957.600] 59 248.9 
16.5] | 10J105-7130.3] | 6<jr53.8444,1] | 10[261.8[57.9]| 60/249.g |: 
<8.6 16.8 1111106.7130.6| |161j154.7144-4] [233 |202.8|58.2]|261 259.9 71.0 
17.1] | 12]107.6j30.9|| 62155, 44.6 12203. 858.4 62 251.8 
17.44 13]108:6j31.2|| 63/156 7/44. 13|204.7| 58.7 631252.8 
17.6] | 14[109.6|31 4|| $4|157,6]45.2] | 14]205.7|59.0 64253 7 
17,9] |_15[110.5}31-7 5158.6 45-5] [1/206 682.3 642847 
67 418,2 |116|111.5]32.0f |166 159.5457] 216207. 659.50 266 255.7747 
18.5 17112. 5032.20 67160. 5046.0 17 1208.6 59.80/67 [256.6 
13.75] 1813.403250 68161. 5046.318209. 560.1 68 257˙6 
19.0] | 191144 32.8 69 152.4046. | 19210. 5/60, 4 69 258.5 
19-3] | 26115-31731] | 79 163.4146-9| | 2211.46. 22 (359-5 
68,2 19 6] [121]116.3]33-3] [1721[164.4[47-2] [221|212.4|60.9 a771a00.5 74.7 


ö 19.*|| 22J117.3[33-6]| 72165. 347.4 22213.4/61.2 722614 
20.3] | 231113.2133-9]| 731166.3[47-7| | 23 214.3061. 5 731202.4 
7 20.4| | 24|119.2]34,2|| 74|167.2{[48,0| | 24|215 3161,7]| 741263. 
| 


20.7] | 251120.1134-4|| 751168.2[48.2] | 25|216.3]62.0 75|264.3 


20.9] [126|[121.1]34-7||176|169.2]48,5 [226 217.2 62.3 276[265.3 
21.227122. 135.0 77170. 148.80 | 271218.2|62.6|] 77266. 2 
21.528723. 035.3 73]171.1149.2] | 28{219.1162.8]] 78267. 2 
21.8] | 29124. 003 5,6] 79172. 0049, 329220. 1063.1] 79 268.2 

22.0] 30124. 9 35.880173. 0042 6| | 300221. 1063.4 20 269.1 
22.3] 131/125.9 36.1] 181174. 0049.9 2310222. 0063.7 281 270.1 
22.60 32 126.936. 40 $21174.9]50.2| 32223. 639]| 82 2710 
22.9] | 331127.8]36.7,| 33]/175.9]50-4| | 33223.9 64.2 33272. 
723 1] | 341128.3]36,9]| 84/176.8 50.7 34(224.9 64.5 ][ 84/273 0 
8861224 |_35129-8]37:2|| 85]177-8[$1,0] | 35[225-9/64-3]| 85/273.9173.5 
23.7] [136]130:7]37-5| 86178. 3051.3 226.8065. 0 4562742 
24.0] | 371131-7137-8|| 871[179.7]51-5} | 37/222.8(65.3 ©7127 5-8 
24.3] 387132, 618.0] 88 180.75 1.80 38123.76 5.6 88276, 
24,5| | 39[133-6]38,3] 89 181. 752,10 392297659] 89 277.8 
24.8] | 40[134.6138.6|| g01182.6152.4| 4239.7 68. 20 [278.7 


7 
Ga 
oo 


[| 41 [39.4|11,3]| 97 [87.5[25-2] [142[135.5[38.9] [191[183.6152.6| |2411231.6/66.4| |2g1[279,7 

' 42 [40.4|\11.6| | 92188.4 [25.4] | 42|136.5|39-1| | 92]184.5|5249| | 42|232.6]66.7]|| 92 280.6 

43 [41.3]11.9|| 93]89.4[25-6| | 43[137-4[39-4| | 93]185.5[53-2] | 43|233,6157-0|| 9381.6 

| 44 (42.312. 10 9490.3 25˙9 | 441133-4139-7] | 941186.5153-5| | 2345 67.294 282.6 
. 230312. 2 - 240. C2. 7 |_451235-5[97:5\| 95 282 8 


1 146 44.2 12096. 326.5 146140. 3040.2 96788. 454 of 246236. 467.8 296 284.5 
i" 47 {45.2|13,0]| 97 193.2[26.7] | 471141-3]40-5| | 97[189.3154-3] | 47[237-4[68.1]| 97 285.5 
(| 48 |46.1|13.2 | 98 94.2 127.0] | 481142.2[40.8| | 98 go. 3154-6] | 43|238.4/68.3|| g8 280.4 
| 494711 3.80 9995.27.30 49]143-2[41+7| | 99]191-3 54.8] | 49[239-3|58.6|| 99 287.4 
4 a 144. 241.3 [200 [192.25 5.1 250240. 3068.9 399 288.3 0/82. 
555 Bep Lat DIR DeplLar | [Di Der) Li'l De Tat b Dep Tat 


„ — 


= for 74 Deg. 


—— 


Difference of Latitude and Departure for 17 Deg. 17 


D & Lai Depl Dis Lat Wey Lai [Dep] —_ Lai JDep Lat. De Dey 
7161.6, 48,8149 96.629, 144 4144-2 191.20 58.8 733 
201.900. 6 49,7 [15-4 * 97-5129-8 457444 193.2059 © 73.6 
302.900. 9 50.7155 98.5036. 1 146. 3144-7 194.759 739 
402.80 1.2 51.615.8 99•430.4 147.3450 I95.1159.6 74.1 
$24 8121-5) þ $5152:8116:20}_25[222:41397| | 551143 2145-5] | o51195-0)59 gff_55/243-5174.4 
605.757. 535616 4 101 4131-0! [15*1149.2145.6 197.0]60.2 74.7 
706.702. c 54 516.7 102.3313 159.1459 197.960 5 75.0 
8 oy. boa. 3 557517. 0 103.3131 6, 151, 10402 198 9/50. 75.3 
908 602.6 56.417. 2 04.2 31.9 I52.c|46,5 199.9061. 75.6 
10|c9.6j02.0 57-4117-5 105.2 * [153 0146.8] | 200.8\61 4 75 9 
1110, 503.2 58.318 106.1324 154.0047, 1 201.8061. 7 76.2 
12 11.503. | 62[59.3118,1]| 12102. 1032 7 62154 947.4] | 12|202.5/62.0 ys 
13 12.403. 8 60.2118.4 108. 1033, o 155.9047 6 203.762. 3 . 
14 |[13.4194.1 61.2]18.7 109 0133.385156 $147.9 204.6062. 0 77.1 
1514.34.40 25162.2119.0 110.0133 6 157,8148,2 205.6|62.3 77.4 
16 5.3004. 7 63.179. 110.9033 9 158.7048. 5 206 5163 1 my 
17 16.3 05.0 64.23 [19.6 111.9134,2 /[159-7]48.> 207, 5103-4 77,9 
18 [27.2[05. 2 65,0119 9 112.8134.5 160 6149-1 208.5103 7 78.2 
19 18.200 5.6 66.0120 2 113.8034 8 161.6149, 209.4640 78,5 
| 20 [19.1058] 70166.9120 5|| 29111471351] | 76[152.61]49 7 210 4154-31] 70 78.8 
21 20.1006. 67 9120 8 115.7135-4 163.550 © 211.3064 6 79.1 
22 21. [06 4 68,8[21.c 116 7135 7 164.5150+3 212.3104 9 79.4 
23(22.c|06.7 69 821.3 117.6036 C 16 5.450 6 213.2005. 79.7 
2422.9 0%. o 70.8121. 6 118.636.2 166.4J80.9 214.2 65.5 30 0 
25 23.907 3 2121219 119 5136.5} 751167.3]51,2 215 2/05. 80.3 
26 24 9 07.6 72,7122.2 120. 5036.8 168.3051.4 216.166 1 80 6 
27 [25 8107.5 73-0122.5 I21.4]37+1 169 351.7 217.166 4 $0.9 
28 26,808 2 74 6122.8 122.4|37-4 170 252,0 218.0166 6 31.2 
29 27.708. 5 75-5123 1 123 4137-7 171.2]52 3 219,0|66.5 81 5 
30 28.” 03,8 76.5 23-4 124.3038. 172.1 52.6 219.9 622 20 817 
3129.609710 81½77=523˙7 125.3]38.3||1$1[173.1]52.9 220 9|67-5 $2.0 
32 30.609 4 78.4240 126.203 8,6 174.0153 2? 221.8|07.8 $2.3 
33 31.609, 6 79.4124-3 127.2138 9 175-0153-5 222.8068 1 32.6 
34 32.5109 9 80.3 24,6 128.1392 175.9538 223. U 68 < 82.9 
35 J ee eee Th 
36 [34,4 10.5 $2.2[25.1 30.039. 8 177 91594 225 7/69. 837,5 
37 135-4|10 8 $3,2[25-4 131 0]40.c 178.8547 226.6069 83 8 
33 36.3011. 34.1257 132. 040.3 179.8155-0 227.669.605 34.1 
39 37-3|11 4 85.126, o 132,940 6 180. 755.2 123 50599 8344 
40 38.2117 85.1 26.3 | 133-9140 9 181.715 5-5 229.8022 84.7 
41 39.2 12 0 87. [26.6 134 8141.2 182.605 5˙ 230 5% 4 85.0 
42 40.2012. 3 38.026. 9 135.847. 5 183.6056. 231.470.7 8 5.3 
43 141.1[12,6 38.9 [27.2 136.7]41.8 184.6056 4 232.471 © 85.5 
44 [42.1/12,0 39.9[27-3 137.742. 18 5.556.7 13330713 $5.8 
45143-0[13,2 90.8 27.8 138 742.4 186.5 57-0 234-3 71,6 86.1 
4644.0 13.4 91.8128.1 t39,0142.7 187 4157-3 235-2|71.9 36.4 
1744 9]13.7}| 97192.3123.4 140 6]43.c 188.4]57-0 236.2721 86.7 
4 145.9/14.c 93-7 23.6 141.5043. 189.3057 ˙9 237-1172.4 37.0 
49 146.9|14,7 94.7123.9 142.5 43˙0 190. 3058.2 238.1072. 87˙3 
542.8014, 6 95 6 29.2 143 4443.? 191 2 $8.5 239-2173 © [399 87 5 
bid Be N De, Lat 1 DejiLa | Dey) La- Dep Lai 1}Di# Dep Tat 
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18 Difference of Latitude and Departure for 18 Deg. 
Df rſt} Lat Der Diſt Lat [De Diſt Lat, Der Diſt) 
was: © 96.113r.2[|151]143-6 201)191.2162.1||251 

2 97.0131. $| $21[144.6 02\192.1 62.4|] 52 

3 98.003 1.8 53[145,5 03 1193.1062.7]J 33 

4 98.9]32-21|| 54/746. 5 041194. 0063.01 54 

2 eee 

6 100,$]32.8]|[150[143.4 206|195.9]153 71[256 

7 101.8|33,1 $71149-3 07 [196.9]164.0||] 57 

8 102.7 33:4 581 50.3 o81197.8164.3]] 58 

g 103-7133-7] | $9]151,2 09 [198 864.6 59 

10 104.6034152. 2 10199. 74.9 60 

105.6134-3] [1611153 1 211|200.7|65.2||261 
106. 534.60] 62]154.1 12|201.6|65.5|| 62 
| 107.5134 9] 63/155, 0 13|202.6155.8]} 63 
; 108.4|35-2|| 64]156 © 14|2903.5[66.1 6, 
; 109 4038.5 _$5]156.9]5t,o| | 15[204.5156.4 
16 (15.2 110.3]35-8||195]157,9 216|205,4|66.7 
111.3136.2|| 671153 $15 171206,4[67.1 
if2.2136.5|| 6*]159.8 138[207,3167-4 
113 2136.3] | 69160 7 19|208,3[67.7 
114.1371 _2<1161.7]52-5 _20]209.2 68.0 
115.1137-4|[171]152.6 221|210 2168.3 
r16.0137-7]] 721163.6 22|211.1168.6 72 
117. 0038.0] 73164. 5 23 212.1068. 9 
117.938,31] 74165. 5 24213. 0069.2 
118.9038. 266.484.“ 2214 069.5025 
119 8 38.9 9|11761[167.4 226|214.9169.8||276 
120.8]39.2|| 771168,3 27215 97/0. 1 77 
121.7139.6|] 78|169.3 28\216.,8|70,5|| 78 
122.7139-9]| 79[170.2 29|217.8|70.8|] 79 
123.649. 3171.2 _30|218.7|71.0 30 
124.6|40.5][181]172.1 231|219.7|71.4||281 
12 5. 540.8820173. 320 220.671, 82 
126.541.110] 83/174. 33/221.6|72.0|| 83 
127.441.4847. o 34(222.57 2.3084 
5[128.4[47-7|| $51175.9 _35[223.5]72.6 KL 
129. 3]42-0| [136]176,9 236|214.4|72.9 
130. 342.30] 87 [177.8 371225. 473.287 
131.242.600 88178.8 38 0226.3 73.5088 
132,243.00 [ 8979.7 390.227.373.989 
133-1143-3 | 90 180.7 _401128.2174.2 290 
134 10436 [197/181.6 241(229.2 74.5 
135. 0043.9 [9282.6 42 230.1748 
136. 0044.293183. 5 43|(231.1|75.1 
| 136.9144-5' | 94/1845 44 |232.0|7 5.4 
| 45 [42.8 137 9144 $ 8 95 18 5.46 _451233-0[75-7]: 
4643. 138 8[45.1 961864 1246|233.9]76.0 
47 144-7 r 39, $]45,4, | 97 [187.3 1723480753 

$ 145.6 48 [140.7[45.7, | 95|188,3 48 1235.8[76.6 

49 146.6 141.746.099 189.2 49 236.876. 9 
42. 6 15.5 142.7 46, 200 100.2 250 237.8 77-3 
in Bey La. i De, Lat Pin Dep Diſt) Dep Lat | 


Lat De p 
238.7 (77.0 6 


5 78. 


65 252. © 
266 253.0 


67 2539 
68 


69 255.8 
bx 256.8 


271 257- 7 


$5.0 


291 27857 
92 277-7 
93 278.6 
94 279.6 

_95 280.5 

296 281.5 
97 282.4 
98 283.4 
99 284.3 
300 285. 285.3 


7779 
78.2 
78, 5 

8 


79.1 
79-4 
79˙7 
30 0 


3180.3 


80.6 
81.0 
$1. 3 
81.6 
81. 81.9 


$2.2 
82.5 
82.8 
83.1 
33:4] 
83.7 
84.0 
84.4 
$4.7 


85.3 
85.6 
85.9 
86.2 
86.5 
86.8 
$7.1 
$7.4 
87.8 
$8.1 


88, 
88.7 
89.0 
89.3 
89 6 
89.9 
90. 2 
99.5 
90.8 
g1.2 
91.5 
91.8 
92.11 
92-4 
92.7 


Dit. Ded 


——U— — ——— — — 
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for 72 Deg. 
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Difference of Latitude and Departure for 1 19 Deg. 


— SO 
* 


19 | 
Diſt Lat |Dep|[Dit Lat . 2 | iſh Lat Derbi Lat Derli Diſt! Lat [Dep 
| 2 [00 9 00.3 57 48.2 16.6010 5132. 8149˙2([ 201 _ 65.4] | 25123745 [31.7 7 
1 [o1.9|00.7]| 52|49-2|16.9]| 02 . 7149-5} | 2191. 0065.80 521238 3082.7 
3 (2.8001. 5350.11.30 | 97:4133- .7149,3] | 039.966.106 53ʃ239.20(82.4 
4603 8001,30] 54|51-1117.61| 04 a N 50.1] | 041192.9166.4] | 54j240.1132,7 | 
5 19447 o1.6 _$5|52-0117-9 _o5 -3134:2] | 55 s n 193.866, 7 88241 33.0 
6 05.7 oz. 0 5652 918.2106 194.867.100 [2560242 083.4 
7 [06.6]02.3]| 57 53·9 18,60 195.7167.4] | 57/243-<j33-7 
$ [oz. 602. 60 58|54-3|18.9 196.757.700 58[243-9]34-0 
2 9 8. 502.9 59 55,8079. 197.6|158.:| | 59244 9084.3 
4 10 fog. 593-3 |_$015-7119-51| 10 [194-0135-* ER eee 
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95j179.5|70. 
196 [180.4|76.6 


97 [181.3|77-© 
981182,41[77-4 


DifilDep Lat 


bo 147.3062. 
1611148.2[02.9 


72 158.3672 


99 (13843.2}77»7] 
200184. 28. 


| Difference of Latitude and Departure for 23 Deg. 


206]189.6 
071190. 5 
031191. 5 
09 1192.4 
10193.3 
21111942 


1219.108280] 62]241,2[102,4 
13 apt 


14197. 0 
15192 9 


|Dif\ Lat |Dep|]Diſt, Lat [Dep 


201 135.0 8.51 1251|231.0] 98.1 
021185.9\/78 of | 52[232.0 
031186,9179.3]| 3232.9 
04 187.8179.7 $4 [233.8 
051188.7180.1}| 5512347 


— —L—¾ 4 


10,5 256235. 6 


30, 9 57 236,6 
$1.3]| $$1237.5 
81.7]| 9238.4 
82.0 | 601239. 3 


82, 4261240. 2102. o 


3-2] | 631242.11102,8 | 
83.6|| 64]243,c[103.11 
84.0] U 243.9103. 5 


49 229.2 
250 430. I 


Diſt Dep 


216 198.8 103,9 
171199714 104.3 
| 18|200.7}55. 104.7 
19]1201.6Þ5. 105, 
_201202.5 56.0 [195.5 
2211203-4 195.9 
220204. 4 106. 3 
2302053 106.7 
244206 2 107.1 
28292. 107.4 
226208 © 107.8 | 
271209.0 108.2 
28|209.9 108.6 
20 210.8 tog. o | 
5 2 2199.4 
231 212.6, 109,8 
32|/213.6 110.2 
3302145 110, 6 
34/215.4 111,0 
3216 3 111.3 
236/217 2 111.7 
371218. 2 112.1 
38 219.1 112,5 
39|220.0 266.001 12.9 
_401220.0 266.9]114.3 
241|1221.8 267.9 113.7 
421222.86 268.8]114,1 
431223+7 269.7}114.5| 
44(224.6 270 6114.9 
88 271.5|115.31 
2460226.4 5115.6 
4712274 273-41116.0 
431228, 274.3]116 4 


275.21116.8 
97 71038 [276.21117.2 


| 
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Difference of Latitude and Departure for ny {Deg 
Lat }Dep SORT 
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Diifference of Latitude and Departure for 25 Deg. 


— — 


DiftLat Pint Diff Lat Der Diff Diſ Lat Dep , Diff, Lat [Ben 
— 1 | i — — (65 "594 — —— 
1 00, 42.7 201 182.2 84.9 251 227.5 
2 jor. 1 02 183.1] 85.41] $2 [228.4 
3 02.7 0 T4) 83 184.0 85. 53229.3 
4 103-6 94.304 4184.9 86.2 542 30.2 
H e e leg. 
6 195.4 106] 96.144 8 206 186,7] $7.1] 1250 [232.6 
7 06.3 07 | 97.0/\45.2 07[187.6] $7.5]] 571232 
8 oz. 3 o8| 97.9145.6 o8|188.5] $7.9]1 581233. 
9 o. 2 og] 98.8 46.10 09 189.4] 88.3] | 59 234.7 
10 [02.1 1 99.2 48.8 [Legge s. 2238.6 
11 10.0 111 100. 6 46.9 | 211j191,2| 89,261 236, 5 
12 10.9 12101. 8047.3 1292.1 89.6]| 62237 5 
13 11.8 13 103. 443.80 130930 9. 6338.4 
14 [12.7 14103. 348.2 141939 90, ] 4239.3 
Is 13.6 1 5 104.2876 | LAY 194.9] 90.9 _55 240.2 
16 [14.5 116105. 749.0 70.211*16[195.8] g1.3] [295/241 x| 
- 17 [15 4 17|r06,cf49.4 | 171796.7] 91,7] 7242, 0 
18 16.3 18106. 949 · 9 181197.6] 92.1 68242 9 
19 [17.2 19105. 8050.30 19798.50 92.506943. 
120 [18.1 2 708.850. 7 71,811 20 199.4 93.9022 244.7 


21 19.0 12109.751 1 72.3022 100. 30 934271243 6 
22 19.9 221201 1 93-80 72246. 5 
23 20, 8 2320.1 94,273 247.4½115 4 
24 21.8 24/03. 0 94.7] | 74 [248.2 
25 [22:7 2892039 95-1]. | 75|249.2]1 
26 [23.6 22612048) 95.5] [276]250,1 
27 [24,5 27429557] 95:9] | 77 [251 0 
28 785 28206 6 99.4] | 78 252.0 
29 26.3 291207-5| 96.80] 791252.9 

30 29.2 _39]-08 4]. 97.2 $2 253.8 
31 28.7 231 209.4] 97.6 281 254.7 
32/290 321210.3] 98.0] | 82 255.6 
33 [29-9 3321120 98.5] | $312.56 
34 30.8 341212.1] 98.9] | $4 [257.4 
E 31-7 3213.0 $9.3 85 268.3 
36 32.6 236 213-9] 99.7 286 259.2 
37 133-5 37/214:$]1co.2]| 87260, 
38 [34-4 381215.7[100.6]| 881261.0 

| 39 [35-3 391216.6[101.0]| 89261. 
40 36.3 22 z 501.492 262.8 
41 [37.2 241|218.4|101.8| [291 [2643.7 
42 38,1 42 219.3[toz. 392264. 6 
43 390 43[220.-2[1c2 7] | 93|265.5 
44 39 9 44/221.1[103.1} | 94266. 5 
45 40.8 45/222.01103,5} | 95 267.4 
46 41.7 246 222,9 1040 1296268 3 

5 47 42.6 47 223.904.4972 
N 48 43.8 480224. 804 898 [270.7 


49 444 49228 70s. [ 99271. 0 
( 80 45.3 . 1813 84.8022 226 6% 0 7 200J271.9 
1 {Dit Dep ' Pep La Dit Dep La D al Der] Lat: 


Tr 7 E's a> om whats ned oe RAS 


1 


Difference of Latitude and Departure for 26 Deg. 
Didi Lat Deb Lat Dey Diff Lat Dey [Din] Lat Pe: Pi LaiſDey PH Lat Ber 
| 45-8 22.4\[101| 90.8144.3||151|135 7/06. 201180. 7 88.1 2511225.t}110.0 
01.8000, 9] 5246, 722.80] oz | 91.7144-7]| 52 1366066. 2181.60 $8.6|| 52 226. 80110. 5 
02.7|01,3]| 5347.60 23.2 0 03| 92,6[45-2|| 53 13775 67. JJ 03]182.5| $9. 531227. 4J110, 9 
03.601. [0 54/48 8023.7 04] 93-5]45-6]| 54 138.467.580 483.4 89,4] 5428.301114 
04-5192 2|| 849/405 94-4146. 551139-3|68.0]| 051184.3) 89.9] | 551229.2|111 8 
05. 4% 6 565% 3124.6|[106| 95.3046 5||156|140.2/63.4]|206|185.2|] go,z} [255 |230.1]112.2 
06.3 2 $7 |$1-2|25.0]] 07] g6.2]46.g|| 57[141,1,68.t|| 07[186,1] 90.7] 37231. 112,7 

5 

9 


58[52.1]25 4 08] 97.1]47.3]| $3 [142.0j69,3]] 187. g1.2]| 58|231.6 113.1 
59|53-©|25-9]| 09| 98.0[47.5]| 59[142.9\6g 7|| 918.809,60] 59[232.5]113.5 
bo |53-9126.3]| 10] 983 904. 601143 8170.1] 1c[183.7] g2.1]| 601233.5|:14.0 
og 9/04 8 61154-5126.7]|111] 99.8148,7| [161[144.7,70.6|[>11|189.c| g2.5] [261 234. [114,4 
10.8005. 30 62 |55.7|27.2]| 12|100.7]49.1}| 62|145.6|71.o|| 12|190.<| 92 9 62 |235.5 114-9 

| 6.6|27.6|| 13(701. 6049.50 63146 5071.503914 93.4} | 6312436,4 115.3 
12 6000.0 64)57.5|28.1]} 14/10. 55%] 64|147.4/71,9]| 14[192.3] 93-8] | 64|237.3]115.5 
13-5106.6]| 65\53-4[28.5)| 151103-4150.4]|_651148.3/72-3]| 151193-2| 94,3 |_65[238.2]116.2 
114 4% c 6659 3028.916104. 3050.9 [166 [149.2|72.8]|216[194.1] 94.7] [+66[239.3|116 6] 

5 67 [. 219.4% 1705.21.30] 6750.73, 7195.00 95-10 7240.001171 
68 61.129.80 18 106,5, 68 151.073.7895 9] 95'6|| 68240, 9117.5 
6g ba 0/30. 20 19 10%. 05. 2 69 151.974. 10190196.80 96.00] 69 241.8017. 9 
18 cj08.7]| 70 [02.9|30.7]| 2070. 952.6] 70 152.8|74.5]] 20 197.7 96 4 70242) 118.4 


* 00 alin aw 2 * 
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21 |18.9]09.2|| 7163 8|31.2)|121 [108.8]53.c|[173[153 7/75.c||2211198.6| 96.9] [271 [243.6|118.8| - 
22 19. 809.60 72 [64 731,60 22 1109.7]53.5]| 72|154.6|75 4|| 22/199.5} 97.3072 [244:-5|119.2 
23 20,0. 10] 7355.63.00 23[110.6|53.c|| 73 [155.5175.8 . . 245-4|119.7 
24 |21.6|10.5|| 74 |66.5|32.4|| 24 |[111.5154-4|| 74|156.4/76.3 246.3]120,1| 
25 j22:5122.01| 75 [07:4132-9]} 251121241543] 751157:3126:7 75 [247-2]120.6| 
26 [23.4,11.4|| 76 68.333.326 113.055.2076 188.277. 248.1121. 0 
27 24,311.80] 7769.2 33.8 27|114.2]55.7 77159 • 77,6 249001214 
28 [25.2 12.3] 7870. 1034.2 115.6 56.10] 78 160.078. o 249 9121.9 
29 26.112.779 71.0034. 115.956.606] 79 160.978. 5 250 8122.3 
| 39 [22:2123:2]|_20172:9135:3_32 eee 251-7]122.8 
31 [27 9113.6|| $1]72,8[35,5 117.7157-4||181 [162.7179 4 252.61123 2 
32 [28.8|14.0]| $2173-7)35 gf} 32|118.6157.9]| 82163.679.8 253-5112 3- 
3129.7 14, 5 $3]74-0]36.4|] 33119. 5 18. 83164. 5080.2 2544/7124, 1 
34 30.6014 9|| $4|75-5/36.8]| 34720 458.7] 24/16 8.480, 255.3124. 5 
eee 258.4249 
36 |[32.4|15.8]| 86 77-3137-7 136|122.2|59.6|[186[167.2/81 5 257-1 125,4 
37 [33-3]16.2|| $7178.2138.1 123.1. 1] 87168. 1082.0 258.0012 5.3 
38 34.2 16.7] 8879, 1038.6 38124 0050. 5 88169, [82.4 258.9126. 3 
39 35¼ 1017.10 8980. 039.00 39 124.9060. 9 89 169.9082. 9 239.8 126.7 
42 [36.0/27:5]|_90[22:9,39: 51 42[22.5:3/61.41_g0 eee 260,7]127.1 
41 [36.5|18,0]| g1|$1.3|39,0]|1411126.7/61.8||:g1 [171.7]$3.7 261.6]127,6 
42 [37.7[18.4]| 92|$2.7/40.3]| 42122. 6/6 2.30 g2 [172.6]84.2 262.4|128,0 
| 43 38,618 9|| 9383.6 40.8 43128. 5]62.7]] g3 [173,5|84-6 263. 3128.5 
| 44 39.5019 30 94($4+-5/41.2]] 44[129.4/63.1]| 94 [174.4]25.0 2 264.2|128.9 
| 45 [40.4|19-7] |_95|\$5:4[41-6| 451130, 3/63-6]] 95[175-3]85-5]f 45/220-2107.4] | 95 [265.2/129.3 


46 47.3020, 2 9686.3 42.1046 131.2 64.0096 176.208 5.9 [246 221.3. 296 [266.0|12g.8 
47 42.2020, 6 9287 2042.5 47|132.1164.4|] 9777.86.44 47/22. 0 

a 48133, 0064.9] 98 178.0086. 80] 48 ra, 9 

49 

899438918 

DepiLat ID: 


108.3] 97 [266.9 130.2 
[ 108.7] |-9$ [267.8]130.6 
133,965.30 991[178.9]87.2}| 49|223-3|109.2|| 99 [268,71131.1 
134.8065. 200 [170.808 2. 7J[25024.7 109.611300 [269.6061315 
Dep [Lat |[Dit1Dep Lat Dit Dep! Lat [Hin Dez] Lat] 


| i for 64 Deg. N 


i. 


|  Differenceof Latitude and Departure for 27 Deg. 27 


EEA 
1 oo. 9 00. 5 5145-423. 201 90. 045.9151134. 5058 6/0179. 91.302512 3.66114 © 
1 [01.8 00.9] 52140.3/23.6|| 02 90. 9ʃ4 b. 52135469 oa So. Cf g1.7]| 52/224. 5 114.4 
3 | 2-7|91-4]] $3147-2/24.1]| 03 g91.8/46.8 531136.3199-5]| 380,9 92.2]| 531225.4}114.9 
43 6j01,8|| 448.1024 5|| 04| 92.7147 2] 54[137-2199-9] 48180920 54226 3U115 3 

5 04.823 [22 28. 93.6 47-71|_55|138-21794] | 05|132.7] 93-1] 551227.2|115.8 
6 
7 
8 


05.3102.7]| 56499025. 4106 94.4 48. 1]|156|139-0170 80206183 5 93-5 256/225.1]116.2 
06.2[03.2|| 57|50.8|25.9]] 07| 95 143 6|| 571139-9171-3] | 07184. 94-c 
o. 103.6 58|51.7]26.3]| 8 96.2049. 581140.8[71-7] | 08|185.3] 94.4 58/229.9 117.1 
9 [e8.0[04.1]| 59|52.6|26.8]| 09 97.1]49.5]| 59j141.7172-2] | 091186.2| 949 59/230.8[117.6 
10 [08.9]04.5]| 53.5022. 10| 98.0149,9]| 60 142.6|72,6]| 101187 109, 0 60/231.7]118 © 
11 og. 805 of | 6154 427.711 98.9] 50.4||161]143.5]73-7] [211]188.0] g5.5||2611232.6|118.5 
12 [10,7]25.4|] 6255, 28.10] 12| 99.8]50.8]] 621144.3173-5|| 2188.9] 96.20 62/2343.4 118 9 
13 11.605, 6356. 1028.60 13100. 51.30] 630145 2174-0] | 13]189 8| 96.7|| 63/233.30119 4 
14 1. 506.4 6457. 0029.10 14101. 6051 80] 64/146.1[74-5] | 14/190. 7] 972 64/235 2|r19.9 
15 [13,4106.8]] 65 $7-9129-5||_ 15|102-5152-2 651147.0174-9] | 15|191.6} 97 60 65 236.7720, 3 
16 [14.3]07-3]] 66 ere 116[103.4{\52.71|166[147.9175 4216192. 5 98.1 266237. 01 20 8 
17 15. 100.7] 67]59.7/30.4|| 17 [104.2[53-7]| 671148.8]75 80 171193.3] 98.50 67/237.9]121.2 
18 [16.0|08.2|| 68 6.01209 18[105.1]53.6}| 68[149.7[70-3] | 18]194.2| 99.0|| 68/238.8 121.7 
19 16.908.669 6 1.5 31.30 19106 054.6 6950.6 76.7] | 19|195.1] 99.4|| 69 239.7122 1 
20 17.8 o9 1|| 70 624318 2106.9 54-51|_7© 151.5177-2 201196.0| 99.9% 70.240. 122,6 
21 [18.7 og. 5 7163.3 32.221010), 854.9710152 477-6 f210196.9 100.3271241. 123.3 
22 19.60.00] 7264.2 32.7] 22|108.7]55.4]| 721153-3 78.10 22[197.8|100.8 72|242.4 123.5 
20.5 10.40 73|65.0|33.1]| 23 109.605 5.20 73]154-1175-5S| | 23]198.7)101 2|| 730243201239 
2421.40. 9 74065 9033.60 24/110. 5056.30 74/155. [79 | 24f199.6|101 7|| 741244 10124 
56.8 34-1] 251171.4156.8|| 7511559179. 5| | 25|200.5|10?.2]| 2245.001249 
26 [23.2 11.80 76|67.7|34.5]|126]112.3]57.2[|176|156.8179-9] [226[201,4|102.t}|276|245.9]125.3 | 
27 24.112,30] 77168.6|35.c|| 2713.208577 771157-7/32-4|| 27]202.3|103.1]| 77ʃ246.8012 5,8 | 
28 [24 g|12.7]| 738|69.5|35-4|| 28]114 058.100 78[158.6 80.8] | 28[203.1]103.5}| 78/247.71126.2 | 
29 [25.8]13-2]] 79170.4|35-9]| 29]114 9 58.61] 79|159.5 $1.3 291204.01104.c{| 79248. 6 126.7 
30 26.7 13.60 80 2.3353 | 30|115.8159.0 $0|160.4{51-7 |_30]204.9\104 4 _ 80/249. 5 127.1 
3127.64 1]| $1]72.2|36.8]|131[116.7]59.5||181]164, 3 32.2] [231|205.8]104 9 231 250.41127.6 
32 28.514 5/0 827310372 117.6059. 9] 820162.2 82.60 320 206.7 105.30] 820251. [128 0 
33 j29.4|15.c|| 8374.0 37.7 33118. 560.4 $3163.12 83.0] 33/207. 60105, [[ 832 52.2 128.5 
3430.31 5.4 84 74.838,70 34|119 4066.80] 84|163.9133-5]| 34/208. 5106 2 $4,253 0128.9 | 
35 [31.2[15.c}| 85175.7|38.6]| 35 220. 2 $51164.8154-<| | 35]209.4[106.7 _$5/253-9]129 4 
36 [32.1[16.3]| $6]75.6/39.0[[136[r1215.2,61.7]|186|165 7 34-4] [236 210.3]107.1 286 254.8 129 8 
37 [33-0116.8]| 87 77-5139-5 37 [122.1162.2]| $7[166.6154 9|| 37211 2[107.6]] $7/255.7]130.3 
38 |33-9|17.3}] 8878.4 4%, 38]123.0162,7]| 88|167 5/35-4|| 38[212.1]108.1]| 88/2 56 6[x30.8 
39 34.717.789 79.3 40.4] 39|123.8163-1]| 89168 4 1 39\212.9|108.5|| 89/257. 1312 1 
40 35,618.20 90 80.240.940 124.63 66690169 .3 86-3 2213.8 109 © 217 


r r 1 N. 2910259. 3 12 | 


Un 
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41 36.518.609 787.141.3041 72 5.664 097. 86.7] 2410⁰214.7109 4 
42 37.49.10 282.041.800] 420126, 06450 921711 37.2 4242156 109,9] 920260. 2132.6 
43 8.39.5083 82.942 2 43]127.4|64-9]| 93]172.0 87·60( 431216 5|110.3]| 9326.101330 
44 39.220 609483 8 42.7 44|123.3j65-4]| 9472.908810 44[217.4|110 80] 94/262:c133.5, 
45 [40.120 4j| 9584.6 43.1] 45]129.2 65.8 951173 7138.5 451218 3|111,2|| 98/262. 8013390 


46 41.020. 9 968 5. 5 43-6||146|130.2166.3]|196|174.6]9 © 246 219.2 111.7]|296 263.3 134K f 
47 41.921,30 97 86.4144 00 47 131. 0 66.— 971755 89.4 47220. 1 112.7 97 264.6 134,8 
43 42.8 21.8 98 82-344 5 43 131-9 67.2 98 176.4 89 9 48 221.0ʃ112.6 98 265.5 135.3 


49 143-7]22.2|] 99 |$3.2|44.9]| 49]132.8157.6]| 99[177.3/99-3]| 49 21.9 113,00 99266 4 135-9, 4 

[52 144-6]22.7]|100|89.1 45.4||[150[133 7168.1} |200 173.2090. 8 250 EEG 5|} 3901267.3}1 36 2 pf 
Diw|Dep|La' ö Des La- Dift\Dep FM 1[Di#]D-p Lat Din ID-p Lat Dit Dep Lat |; 1 
for 63 Deg. | Wo 

E 2 BO 


<p ww — 


PE —_— — 


ſy * — „ — = ho OTH In en 


28 Difference of Latitude and Departure for 28 Deg. 
Diſt; Lat1Dep E Lat Dep|jDiſt Lat }Dep Dit Lat Der \Dif Lai |Dep | Diſt| Lat 
| 1 [a0,9{co.s|| 5145, 0023.9 (101 89.267 40151/17133 3,709 201 [177.5] 94.4 251/221.6 
| 2 |01.8{00.9|| 52145-9/24 4|| 02 | 90.21147-g9]} 5$21134-2/71.4| | 02 178.4] 94.8] 5202225 
3 |-2.6]01.4]| 3346 8/24 9/3 90.9[48.4/| 531135.1171-5]| 03/179.z| 95,0 5323.4 
{ 4 193 5{01,9]| 54[47-7125-4]| 94] 91.8[48.8]] 54/1367. 3418.109580] 54/24. 
5 194-4102-3]| 55 48.6028. 80L 92-7149-3]] 55 136.9172,8 287 96.2 8822 5.2 
6 [05.3102.8]| 5649.42 6.30106 93. 8049.801566 137% 73.20 |[206|181.9] 967/2560226. 0 
7 lob. ao. 300 575%. 3026.8 [07 94. 5050.2] 57138 6173.7] | 7182 8| 97.2 57226. 9 
8 [o. 103. 8 5851 2027.2 08 95.4]50.7]| 58139. 574.2081837] 97.7 5825.8 
9 [07:9104-3]| 952.102.709 96.251 20] 59140,474. 0% 184 5] 98.10 590228.7 
EN ZL EL eee sg. 
11 [09.7105.2}| 61]53.9|28.6|[111| g8.0j52.1]|161|142.2|75 60 2110186.30 99.1||261/230.5 
12 10,6006, 6] 62|54.7]|29.1]] 12| 98.9052 60] 62[143.c|76.1|| 12|187.2| 99.5|| 62/231. 
| 13 11.8006. 10 563]55,6/29.6]] 13] 99.8[53.1]| 63]143.6|76.5|| 13/188. 1000.00 63/232.2 
14 12. 4406.6] 6456. 5 30.00] 14[100.7]53-5]] 641144. 3]77.0] | 14|189.o0|rco 5|| 64/2433.1 
| 15 [13,2107.0 . 5 Ae sen. E. _651145-7 77-5] |_15|189.8[100.9 _65'234 0 
16 14. 100.5 6658.33 1.016102. 454.5166146. 6 77.9] 216190. 7101 4266 234.9 
17 5 008.00] 6759.2 31.50 17103. 3154.9] 671147.5178.4| | 27[191.6[1o1 5 671235.8 
13 15.908. 5 58 60.003 1.9] 18 104.055.468 148. 378.9 18|192.5|t02.4 681236.6 
19 16.808.969 60.932.419 |105-155.9]| 691149-2[79.3] | 19]193-4[102.8[| 6932.5 
20 [17.7]99-4]|_72|61.832-9/] 20 [x0b.0[56.3)|_701150.1179.3] | 201194-3/103-3]|_79/238.4 
21 [18.5j09.9]] 71162.7 32-3072 106. 856.8 171151. 0 80.3] [221[195.1[103.8$]|271|249.3 
22 [19.4|10.3]| 7263. 6033.80] 2210, 757. 30] 72[151.9180.8]| 22[196.0[104.2|| 720240. 2 
23 [20-3 10.8|| 7364.5 34.30/23 108.657.773 152.8081. 2396.9 104.7] 73/241.1 
24 7.27.3 74(65.3134-711 24 109.5582 74|153.6/81.7] 24192-80105. 7441 
eee ee 
26 [23.00 12,2 7667. 135.7726 1711. 359.2176155. 482.60 ½2260199.60106. 10276243. 7 
27 23.8012. 77 68.0036. 2 271112. 1 59.61] 77/156. 308 3.1 27/200. 4106.60] 77244. 6 
{28 24.713. 10 78 68.936.628 113. 1 781157. 283.60 280201. 310%. 00] 780245. 5 
129 25.613.600 79 69.8 37.1 29713 906.60] 79[158.1]34.c| | 29/202. 2 102.5 79/246. 4 
zo 28.42.22. Cee. Ae 21e. 9 422 
| Io 27.4]14.6 81[71.5/48,0||131[115.7]61.5][181|159.8[85 0310204. 00108. 528 1048.1 
32 [28.3 15.00 82 72.438.532 116.662. 0] 82160. 7 85.4] 32]1204.9]108.9]] 820249. 0 
133 29.1015. 8373.3 39˙ 00 33117. 462, 4 83 262.6 85.9] | 33/205.7]1109.4|| 83/249.9 
34 30. 0016.0 84/74.2|39.4|| 34[118.3/62.9]| 84[162.5]86.4| | 34/206.6|109,9|| 84/2 50.8 
; | 63-4||_35 163.4 86.9 | 351207.5|110.3]| B5|251.7 
164.2 87.30 |[236]208.4|110.8||286[252.5 
| | 165.1]87.8| | 37]209.3|111,3]| $7/253 4 
166.0188.3] | 38[210.2|111,7]] 88/2 54.3 
| 166.9188.9] | 39/211.0j112.2|| 8925 5.2 
167 $]89.2 40[211.9 112.7|| goſ256.1 
| 168.789.7410 12.8113, 129102 67. 
169.5 90,10 42 213.7 113.60] 92a 57.8 
| | 170. 4090. 6 43 214.6114 9312 58.7 
171.391. 10 44[215-5|114.6|} 942 59. 
| 172.2 9215 | 45]216.3|/115.0|| 98260. 5 
N i 173.192. 00 446 [217.2115 5 29602614 
147 41.5 $5.7 | 971174. 0092.5 | 47|218.1|115.9/f 97/262. 
{43 42. [22.5 98 [86.5 431130.7{69,5|| 98 174.893.0048 |219.0[115.4\| 98[263.1 
140 43 223 0 99 [$7.4 | 49[131.6,70.0f] gg9j175.7193-4|} 49 1219-9[116.9 991264.c | 
150 [44.2123-5][100 $8.3 .of{ 1501132. 5170.4} 200 176.693. 9 250 220-81117.4 | 300 "= 
Pier EA Dep'Lat I Diſt Dep La Dil Dep Lat Pie Dep Tat [Di#lDe; Lat 
| for 62 Deg. 
—_ b — ART — 


os Difference of Latitude and Departure for 29 Deg. 29 


Dull Lat |Dep||Diſt|Lat Dep Din Lat Dep [Lil Lat Dep. if Lat Dep | {Diſt | Lat Dep 
1 ſoo. 9.00 5, 5144.624701 88.39.0151 11 32.117 3.7 201 i758 97-4) [251 [219.5]121,7 
2 [01 701.00 $2145.5/25-2j| o 89.2149,4|| 52[132.9173.7]| 0a [170.7] 97.9] 52 [220,4|122,2 
302.6001. 5 46.4/25-7]| 03] 90.19.90] 531133-8174-2]| 3177.50 8.4 53 221.3122. 
| 4 193-5|91-9]| 54/4. 226.20 04 91.050. 4 54[134-7174-7]| 041178.4| 98.9] 54 222.2231 
eee 05] e... 224 - [223.0[123.6 
605. 2002.9 49.027. 1106 92.71.44 [ 156136 4175.6] |206 [180.2] 99,9256 [223,9|124,1 
7 06. 1003.4 49,922. 07] 93.605 7.9] 5737, 3076. 1 07 [181.c|100 4A 57 [224.8] 124.6 
8 07. ſo3 9 50, 728.1] 08 94.5052 4|| 581138.2[76.6} | 08 wy 100, 8] 58 [225.6012 5.1 
9 07. 9004.4 51. 6028.6 09 95.3152.3]|. 59 139.177. [o 182. 80101. 59 226.5125. 6 
| 20 e eee eee eee de 
11 09. 6005. 3 53-4129.6 140.8]78.1] [z211[184.5]102.3|| 261 [228.3|126,5 
12 10. 505.8 54.2 30.1 141.7 78.5][[ 12185, — 62 [229 10127. 0 
1311 4,06. 30 53055. 1030.5 142.6079, 13 0188.3 103 3 63 230,127 
14 (12 2006, 8 6456.03 1.0 143-4179-5]| 14 187.2[103.7]| 64 |230.9|128.0 
15 [13.1]07.3 56.8031. 5 144.3]80.c|| t5|183.0/104.2 _bs [231.8[128.5 
10 14. Co. 8 66057. 732. 6 145.2|80.5||216|188.9|104.7]| 266 [232.6 129.0 
17 14.908 2]| 67]58.6132.5 146 18 1.0] 17|139.8[105,2]| 67 [233.5|129.4 
18 |15 7108.71} 63159, 5133.0 146,9]82,4]} 131190 7/105.7]| 68 34.4129, 
ig 16. 09.2 6960. 3033.5 147.808 1.9] 19|19T.5|106.2]| 69 235. 30130.4 | 
20 [17.5199-7]|_70[51.2133-9 1248 7132-4] j_201192-41106.7]}_70 38213. | 
21 [18 4110,2]] 71162.1134.4 149.6|32.9] [221 1193-3[107.1]|271 [237 © 1314 
22 19.2010. 72163 0134.9 150.4|\$3.4]| 22[194-2[107.6]| 72 [237.9|131.9 
23 [20-1 11,2 7319 3-8 35-4 151.3183.9]| 23[195-©[108.1]| 73 [238.8]132.4f 
| 24 1.00116 74[64,7135,5 152.2]34.4]| 24[2195-9[108.6]] 74 [239.6|132.8 


— — — | — — 


2521912. 7 516 5.6(36.4 109. O11 75 153.2184.8] 25|196,8]109.1 15 1249-51133-3 


26 [22 7112.6 66,5136.8 : 761153.9185.3] [320 197.709.6276 [241.4|133.8 
27 [23-6]13-2 67.3137-3 154 8j85.8]| 271198.5]119.0|| 77 242, 3134.3 
28 [24 5113.6 68,2[37-8 155.7]86.3 | 28199 4[110,5|] 78 [243-1]134.8 
29 25-414, 69.1133. 156.6186.3]} 29[200.3]111.0]| 79 [244-0]135.3 
30 [26.2114.5 70.0[38.8 157-4j37.3}j_30[201-2[111 5|} 80 [244.9]135.7 


158.3187.71 1437 292.0|112,0||:81 [245.8 136.2 1 


32 28 0015.50 82½71. 739.8 159.208 8.2] 32 [2602.9|112.5]| 82 246.6136. 1 
33 as. 16.0 $7 72.6 0.2 160.1 88.7 33 203.8 113.0 $3 247-51137.2 j 
34 [29-7]16.5]| 8417 3-5140-7 160.9]89.2]| 34[304+71113-4]| $4 [248.4] 137.7 

35 $32:6117-0]] $5174. 3142-2 161,8/89.7}|_35|295-51113.9]|_85 [249.3)138.2 | 


162.790. 2 J[236 [206,4|114.4| |236 250. 10138.7 
163.690. 7] 3720.301149 87 251.0139. | 
164.4 1. 10 33|208.2[115:4|| 88 [251.9 142.7 | 


39 34.7/18.9 ] 89]77.8[43-1 165.3191.6]] 39209 0115.9] | 39 [252.8|rgo.1 
40 [35,0119-4|| 90178-7143 6 166.2192 11} 401209-91116.4|| 90 [253,61140.þ 
| 41 [as olrg.g|| 92179.6/14 2 167.0092. 60241210 $|316.8]|291 254 


{ 

| 

| 42 211.7|117. 92 [255.4 | 
| 431212-51117.5]| 93 256.3142. 
| 


| 44 [38. 5]21.31} 42,5 169.7194-2]| 44 [213-4|118.3]| 94 [257,11142.5 

E 39.402 1.8 _9<483-1146,1 26.8170.3] | 95117051945} 45 214-31118.3|| 95 [258,0\143.0 | 

| 46 [40.2]22.3 84 0046.5 171.4 5. 00446 215.20 119.3296 258.9 143 5 4 
47 1.12.8 84 847. 172.3195.5|| 471216.0]r19.7]| 97 259.31144.0 | 

| 43 [42.0 3-3 $5.7147+-5 173.2[96.c|| 48 [216.9]120.2|| 98 [260.6 144,5 | 

＋ 49 [42.92 3.8 86.648. o . 99174 0096.5 417.8020. 7 99 261.5145. | 

[_5* 143-7124-21120 187. 5143-5 2172-71 1200 1174-9197 EA SL 300 [262.4}14 5,4 

Dude {Lat JDii|Dep|La Dep | Lat||DifilDep LB Pep Lr ö Dep ) Lax | 


for 61 Deg. | 
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201 
OA 
03 
04 
_o5 


97 
08 
09 
10 
111 
12 
13 
14 


215 
17 
18 
19 
20 

221 
22 
23 
24 
_Y 

226 
27 
23 
29 
30 


* 41 | 


174.1 
174.9 
1758 
179.7 
2 1222 
178 4 
179 3 
130.1 
i31.0 


181.9 


132.7 
133.6 
134.5 
185,3 
186.2 
187.1 
187.9 
188.8 
189 7 
190. 5 


1 — — 


191 4 
192.3 
193-1 
194.0 


194-9 


195 7 
196,6 


197 4 


1933 
199 2 


200.0 


32 200.9 


33 
34 


201.8 
292.6 


2 3+5 


141 


13 
44 
45 


246 
47 
48 


49, 
260: 


Dit 


204.4 
205.2 
206,1 
207.0 


207.8 


208.7 


42 209 6 


210.4 
211.3 
212.2 


2130 


213.9 
214 3 
'215.6 


215.5 


De, 


Dep Dit | Lat Dep 
too, 5 251 217,4|125.5 
tot o 52 [218.2[126.0 
1015/0 53 [219.1]126,5 
oa o 54 [220,127 0 
102.5] 55 [220,8 127.5 
103 0f[256 [221.7128 © 
103.50 57 [z22.6|128.5 
104.0)] 58 [223 4/129 © 
104.50 59 224.3129, 5 
1050050 [22.2130 © 
105. 5 261226 0/1 30. 5 
105.0 62 [226.9 1318 
to6 5 63 [227.8813750 
1064 228.6132. 
107.5 _65 229 5/32 5 
108.0] 206 [230 4733 © 
108.5 67 231.2133 5 
tog. of 68 23.1134. 0 
109.50 69 [233.0134 5 
110. 2233.801250 
rio $9271 1234-71135 5 
111 0% 72 [235 6/736. 0 
111 5/73 236, 4136.5 
112.00] 74/237 3137 © 
112.80 751238.21137.5 
113.000 276239 0138 © 
113.50 77 239 9/1385 
11400 78 [240-7 139 0 
114.50] 79 [241 61139.5 
115.0 80 242,5 40. 
115 500281 [243.3040 5 
116.00] 82 1244 2|141 © 
116.50 83 [245.-1]141.5 
117. 00 84 [245 9142.0 
117.5085 1246 8/142. 5 
118.00[286 [2477/1430 
118.50 87 248.8043. 5 
119.01} 88 [249 4/144. 0 
119.50 89 250. 30144, 5 
120 C 90 [251 1145 0 
120.5029 1025200145, 
121.00] 92 252.9146. o 
121.60] 93 253,71146.5 
122,01] 9425460147. o 
122 5 95 [255-$1147-5 
123. 0:96 [256.3148 © 
123-51} 97 [25,2148 5 
124.C}| 93 [258,1]149.0 
124.50 '9 [253.91149.5 
125.0} 100 [259.8]150 © 
| Li 570 Bey Lat 


for 60 Deg. | 


Kͤä 


— — 

Difference of Latitude and Departure for 31 Deg. 31 
Df Dep Diſt Lat [Dep TEXT Lat, [Pep Diſt _Lat Dep 
_ 52.0\|151|129.4] 77.8 54175 31103 5 574717 275/1493 

9 130.30 78.3 021173,1[104,0)} 52 216.0ſ129.8 
, 131.1] 78.8|| 03174. 004 5 53/216.8 130 3 
4 132-0} 79-3]| 04|174 8[105.1]} 54 219.9 130.8 
5 54-111 $$[132.8] 79.8 _0S[175-7|105-b 55 218 531.3 
TG 133-7] 80300206176. 8100. 1256 219.9 131.8 
, 134.5] 80.5] | 07[177 4106.6 57 (220.2 132.4 
8 135-4) 81.4|| 08[173.3|107.1 $8 221.1[132.9 
9 136.3] 81.90 9179.711076 59 222.0 133-4 
53 137 1] 32.4 _191180.0|108,2|| 60 bo 222 811339 
77 138.0] 82.9 [211180 8/08 261 223.7 134.4 
18 138.8] 834] 12181709. (2 224 51134 9 
13 139-7] $3.9] | 13|182.5|109.7]| 63 225.4|135.4 
14 140.5] 84.50 14|183.4|110.2 — 226 2136.0 
15 141.4 Þ$5,c 184.3110 7 S.- 3 227.1 136.5 
16 142.3] 85,50[ 21601851111 20260 228.0 0137. 0 
17 143-1] 86.0 17|186.0|111.8]| 67 228.8137. 5 
16 144.0] 86.50/18 186.8 0112.3 68 229.7138. 0 
19 144-3] 8719187. 12.80 69 230. 50138. 5 
* 145, 87.0 20 188.8113. 113.302 231.4 4139.4 
pa 146.5] S8,1||221|189.4|113 113 8 271232 2139.6 
22 147.4] 88.60] 22|190.3|114.3]] 72 233.0140. 
23 148.3] 89 / 23/191.1|114.8]] 73 234.0140. 6 
24 149.1] 89.6|| 24|192.0|115.4]| 74 234 8141.1 
25 150.0] g0-2/| 25/192,8 115.9]_75 2357 7 141.6 
46 150.8]_g0.6||226|193.7|116.4 7623655 142.1 
27 I51,7] 9,2 27|194.5|116.9 77 (237-4|142.7 
28 152.5] 91.7]| 28|195.4|117.4 78\238.2|143,2 
29 153-4] 92,2]| 29[196.31117.9]]} 79/249.1|143.7 
30 154:3j_92 71] 391197.1]118.5 _*0 2009 144.2 
31 155,10 9322310198. 00 fT9 8 240.8 144.7 
32 156 0! 93-71] 32198 8/019. 82 241.7145.2 
33 156.8] 9420] 33|199.7|120.0 22 242.5|145.7 
34 157,7] 94-8]| 34|20u.5|120.5 4 243.4|146.3þ 
35 158.595 3 _35{201.4[121.0|| 44. 2 1458 
36 1594/95 80/236 202. 30121. 5 86 245˙1(147˙3 
37 160 3] 96.30] 37 203.1122. 87 246 0147, 8 
18 161.1] 96 80] 38|[204.0|122.6}} 23 246.8[148.3 
| 29 182.0} 97,30] 39/204-8|123.1)| 89 247.71148,8 
40 D 97:9} 421205:71123.61 50 248.5]199-4 
41 [36 163.7 98.4] [242 |206.5|124.3|[291 2494149 9 
42 36 164.5] 98.9]| 4220.401246 92 250 2|150.4 
43 |26.g 165.4] 99-4|| 43]208.3|125.1]| 93 251.1|150.9 
44 [37.7 166.2] 99,9] 4209.101256 94 252.0|151.4 
45 33.6 167.11100.4 | 451210 126. 95 252 8 5-9 
46 [39.4 168.0[100.9][246[210.8|126 7|jz96 253.7|152.4 
47 40.3 168,8jro1.5|| 47[211.7|127.2 97 254501530 
43 [41.1 169.7102. 00 43[212.5]127.7)| 98 255.4|153.5 
49 42.0 170. 5102.5 49[213.4|128.2\| 99 256.2|154.0 
52 |42.9 171.4|103 0020214 3 128 8 9 400 257-1]154 5 
din Peg De; | Lat Dit)Dep | N La. D Dep | Lat 
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32 Didergnps of Latitude and Departure for 32 Deg. 

TS Bill Lat ]Dep\Diſt, Lat (Dep ][DifLat. |Dep.][Diſt Lat [Dep 
, , ode —— 9 1% nee way | 
3-2427 © ron 285.6 53. 11 123 © 27 2011170.4 106. 1251 212.8 133. 0 
4.17.6 02] $6.5 54.1 $524128.9] 80.6 02)171.3 107.t]} 52213. 7133.6 
4.98.1 — 87.354˙6 $531129.7] 81. 031172.21107.61] 83214. 50134.3 
45.8J28.6 88 2055 $44130.6] 8.6% 473, 108, 54/215.4|134.6 
55 46.629. 2 92 . 2222 L34082 [05 173 8108 7 55 216.20135.2 
47.59. 70H 89.905 6.2 156132.30 82.720674 709.2256217. 135.7 
48,3030. 2 07] 90. 756.7 5711 33-1] 83-2] 07/175.51109.7Hh 57 '217.9]r36.2 
49,30. 7 08] 91.657. 2 5381134.9] 83 [8176.41 1. [ 58 218.8 136.7 
50. ol3 1. 30 9 92.45. 591348 84.9772 110.8 59 219 6137.3 
[50.9131 81] 10] 93-3 58.3 601135.7 84.1 4_10j175 1 111.3} 60 60 220.5 137.18 8 
51.32.3017 0 94 1 38.8757 136.5} $5,3}1213[178 9111.8 261/221.5 138.- 3 
52.632.912 95.0594 62 137.4] 85. 12[179.8[112.4]] 62 222.238. 9 
53-6433 40 13] 95.8 59-9} 631138.2] 86.41] 13180 6 112.9]: 63 22300139 4 
54 133-9} 14] 96.7% 4 64139. 86.90 1418180113. 4// 64 223 9119.9 
95 1552345 5] 97.5*1:<f\ ©51139-9 87 50 t$1182-3)114-c)|_©5 224 71140 5 

56. 135- 916 98.4 1.865 140.8 $8,0 114.8266 225 616141 0 
56.8355 17] 99.262. C 67[141.6] 88 5 115,00 67 226 4141.5 
57.7% 18 [100.11 62.5 60145 89 115.60 68 227.3142. 0 
58.5036, 19100, 9 63.1] 690143 3] 89.6 5.116 3} 69 228.1142. 6 
'59 4 37-3 | 2001.8 3-6 2144.2 90.1 116.t 22 229.0 143, 
50.237.621 102 6164.1 171145 of go.6 117.111271 229.8{143.6 
n 38. 22 103.5 94 7 721 45,9 91, 117.7 72 230 7 1442 
9138 „ 2311 04.3195: 7 2146.7 93.7 118.23 231.51144.9 
3 35 2 241052657 — 147.6] 92,2 1187 1232.4/145.2 
39 BÞ 251106 9 3 7511458.4] 92 | 119 3 — 233-2 145.8 
76 164-4149. 3 2606 8066.807749. 93-3 119 8076 23: o[146.3 
340 8 27 107.7 67.3] 77 [150.1] 93.8 125.3} 77 234 91146,8 
141-3} 281108. 5 67.5] 781150.9] 94-531 120 80. 73 235.91147.3 
$7.0141-9] 29109 4 63.4] 79 |151,8] 94% 121.41] 79 236,6 14479 
67. . 30]110.2 6290.30 152 6f 95.4j| 121g} 0 237-44148'4 
42.9131 111.1 09,4115 153 5þ 95-9] 122 4 [28x 238.3 148579 
43.50 321171 9178 off 8274.30 96.5 123 cf} 32 239 1]149.5 
44 of, 33 112 8070. Sl 83 155,2 97,0 12 5 83 240.0 150.0 
2144 5 34/113. 607 1.0 84 2 97-5| 124-0j| 34 240.8|r50.5 
1245.7 31114 80 8 56 91 98.1 124 bl} 5g 241.7811 
90456136115 3/72 18 157,7 986 125.1|1236 242.5] 51 6 
46.10 3710272 „ 87 158 6} 99 1 125.60] 87 243.4 521 
46 6 3$1117.0133-1}| 88 159.4 99,6 126.1] 88 244.21 82.6 
8147 2 391117 9173-7 89 160 300 2 16.7 89 245 1]t53.2 
Jen. 22 2211. 1 107 127 20 90 245.9153. 
48,211147'119 60/747 191 182 0 101.2 204.4 7291 246.8[154.2 
48.8 42 120.4075 3 gz 162.8 101.8 2128 3/92 247 601548 
49· 3 430121. 30 5 8 93 763 2. 125.81] 93 248.5|155.3 
49.8] 441122.1[70.3]] 94 164.5 102.8 129.3]] 94 249.3015 5.8 
59-4 45 123.0 70.9 \95 165.4103 ol 129.9] _95 250.241 56.4 
50.9 14b '223.8177-<1[1g96 1662103 9 130.4296 251.001 56.9 
51.4 47724. 77.9 97157. 1104 4 130 91] 97 251,c}157.4 
51.9 48 125.5 78.4 98 167.9104 9 121.4098 252.7157. 9 
52 5 426.479. 99 168.80 0 132.009 253 6158.5 
* 84.88. 150/127. -2179:5 79. 5 50169 6 106, 132 5 12. 2.54 4 159.0 
Bid Daa DiftilDe;. La! Dl Dey 'L a |DiRt) De. De: Fre La: [Did | Dep © Lat 


Difference of Latitude and Departure c e J | 


D it Dep D — [Dut, Lat Dep ; 
0. 27.8||101 109.51251,/210.5/136.7 
2 28. 31} 02 10.0 52 211.3]137.2 
3 28.9 03 110.6 53/212.2/137.8 
4 29.41 04 111.1 54.213.013. 3 
5 40.1139 225 t11:6\ 55/223-5[138. 
"6 30. 5||106 112.2\256|214.7|139 4 
7 31.0 07 112.7 57 |215.5|140 c 
8 316 08 113.3] 58 216.4140. 5 
9 32.1 09 113.8] 59 217.2641. 
10 122-2“ 1114.4 _bo 218 c[141.6 
11 33 21/111 [14.9]201|218.9] 142.1 
12 33-81] 12 115.5 62'219,7|142.7 
13 34530 73 116.0 63420. 6143, 
14 34,914 116.5 64/221.4|143.8 
5 15 48084018 -31117.2]| 65'222.2 144-3 
2 6 35.9116 112.6266 223.1144. 9 
3 17 36.5 17 118.2 67 223.9 145.4 
5 18 37.0 18 118.7 68 224.7 146.0 
= 19 37.60 19 119.3] 69 '2:5.6|146,5 
8 38.1 20 119.8022226 4147. o 
| 21 18.7121 120.4710227. 30 147,6 
22 39.2 22 120.9] 72 228.10148˙1 
12319. a 2139.8 23 121.4 73ʃ228.9 148,7 
2420. 113.10 7462140. 30 24 122.0] 74ʃ229.80149.2 
. 25 122.5 | 75'230.6 149.8 
41.41|126 123.1276 231.5 150.3 
41.90 27 123. 771232. 3150.9 
42.5 28 124 2 780233.10151.4 5 
214 3-®}] 29 124.7 79|234.0|151. | 
43-6 30 9125.3 20 234.3 152.5 s 
9144131 123.8813560 53.0 ö 
447 32 6126.3 $2 23,5015 3.6 
. 0145-2 33 126.9 83 237.3 154.1 f 
445•7 34 122.4½ $4/238.2|154.7 
345.335 128.0 85239. 0015.2 
46.8 136 128.5 256 1239.8 155.8 | 
7A 37 129.1 87 240.7 156.3 
847,9 38 129.6 88 241.5 156.8 
648.50 39 130.2 89 242.4574 
— —— E22 - | 
49.6141 131.2 291 244.0 158. 5 ' 
50.1 42 131.8 92 244-9 159.0 | 
50.6 43 1323932457 159.6 | 
51.20 44 132.9 94 246.5 160.1 
52.301740 134 © 299 [248.2 161,2 
32.8 47 134.5097 249-2 161.7 
$3-4]| 48 135-11} 931249.9\162.3 | 


53.91 49 135,6 


545 150 Hind 9-7 136.2 300 2516163. 
Lat Bit Dey Lat Din] Dey Lat Dil Dep Lat [Dit Dep | Lat f 


for 57 Deg. 


-} 
— 
>) 
— 
5 
— 
— 
n 
_ 


2 Diſt La: —__ Lat Dep Diſt Lat. Dep [Dis Lat 


51 042.3028 50701 $3 7:56.5|15: [125.2] 84.4 2011166.6 112.4]|:51|208.1|140 
52 [43-1]:9-3]} 02 84.657 52 126.0] 85, [ 02\167.5|113.0 52 208.9 
53 143-9129 03 85 4/57· 5326.8 85.6] 3168.307173. $7/209.71441.5 
54 [44.8130 20 04 $6.2153.2\} 8427.7 86.10 0416910114, 54{210.6|142,.0 
554803 829053 2085 128 5 86.7 59 914.0 83/211 4/142 
0103 J 56146.4131-31,10* 87.959.30156[129 3 87.2 200170. 967152 256272. 2 
83.90 57147-3137 gf] o] 88,759.80 571302] 87.8] 771.6011580 57 (213.1 
ob. 64.5 58 48.1032. 4/ 08 89 504 58 [13.0 88,4 8 172.4/116.3 580213.9 a 
07. 55. J 59 48,933. 6 og| 90 4/6 1.00 5913180 88 gf 9 73,3/ 116.9 59:214-7]144.8 
| 33-6] 10] 9261.50 60 132.6 895 101i74.1]117.4 _bo'z15.5 145.4 
11 09.1106.2j] 625. 634,101 2 1611133.5] 9082174 9118.0 . 146,0 
1209. 906.62 51.434,12 92 8/6260 621343 90.0% 12175/71186 62 217.2 
1310,80. J 63152.2]35 2}| 13] 93-7163-2 631135.1] 91,2] 13/176.6|119.1]| 63 218.0 
14 (11.6|07.8]| 64|;3.1135-8]| 14] 94 5063.7 6436.9 91.71} 14[177-4}11947 04 218.9071476 
15 2.40844 983.9038315 95-3164, 3]|_ 51130 92,30 35|178.2]120 z 64 219-7|148.2 
16 
17 
16 
19 
20 


0 0 1 wi 


— 
O 
O 
— 
a 
0 
_— 
D 
oF 
0 
+ 
= 
_ 


)13:3102,0)| 6654 7136.9]|116| 96-2164 9% 37 6] 92.81[216|179.1]120,8]1266 220.5 
| 14-1 09,5 67155,5137 50 17] 97,065.40 7138.4 93-4] 7179.912130 67 '221.3|149.3 
14.91% 6856. 4038.0 18] 97.8j66.c|| 6*[139.3 247 18 180.1219 68 222.2 


15.8076 55 |57.2]38.6]| 19] 98.766. 50 6940. 94 5 19 18 1.60122. 5 69 223.0 150.4 
16.6]11,2]| 70|58.0]39-1}| 20 99.5 671/7014 99 20182.4/123.0 2 223-8|151,0 
9139 721100. 3067 7074.8 95•6%221 183.2123. 6 2712247151. 8 
70.3 22]101.1168.2]| 72142 6 96.2 22 184.0012410 72 225.5 

540 8 2302. 0f08, 80 731143 4 96.7 23184.9 (124.7 73 226.3 152.7 
3 

2 


41.4 24/02 869.30 74 [144-2] 97,30 24|185.7]125.3]} 74 227.11 53.2 
41.90 _25]193-6169,9]}_751145-2]_97-9||_25 18.812.828 228.0|153,.8 
63.5032 512604 5% 5/76 45,9 98.4226 187.40126.4 276 228.8 154.3 

27 22.415,10 77 [63 8043 1 7105.37 77 [146.7] 99. 2188.201269 77 ,229.6|154.9] 
7 64.743.628 106.1 1.6 78 47.6 99,5 28189. 0127.5 78 ,230-5|r55.5 

29 |24.0|16.2|| 79 6 f. 544.2 291106 9]72.1]| 79 [48.410,10 29|189.8|128.1]| 79 231.3 156.0 
| 39 [24:9 16,80] 80 [66.3]44 „/ 3010 . 8022.2 80]149.2[100.7]| 301190.7|128.6 8 232.101 56.6 
3125 717.30 81610453013 1108. 633, 3018 11 50, 0101. 22310191. 50129. 2 21 437 9 157117 

| 32 |26,5|17.9]| 32 [68 o[45.9]] 32109 4173.8 82 1150.9 101.8] 32|192.3 129.7 82 233 8 157.7 
33 27.4018 ff 83 63,8 46.4% 33 [1109-31744 + 151,71102.3] 3393.2 130.30 83234 6158.3 
34 28.2019, 84 [69 647 0 34/111.1J74 9 4/152. 5110249] 341194-01130.9]] 34/235.4|158.8 
| 35 29.0017 6085 70.5147-51|_35[221-917 5-5 25 153.4103. 35(194-8[137.4 85 2353 159.4 
36 29.8020. 8671.3I48.10136(112. 2761086154214. 2361956132. 0 286 237.101 69.9 
37 30.720 87 a, 1048.7 37 (113.676.6875, 0 ( 37/196. 5132.5 2723. 90160. 5 
38 31.521.883. 0049.2 38114477. 2] 880155 9/105. 3819.301733. 25438. 8161.0 
39 32.321.889 73.8049. 8 39115277. 8915671057 39 198.10133,6 89 239.6161. 6 
40 33.222.490 74 6050. 30 400116. 1 78.31|-90 115755 106.2 40199. 134.2 2 245. 4162.2 
41 34.5279 91 |75.4|50.91|142[116 978.8197758. 3106, 0241199. 8013480291 241.2 1627 
42 34.8023, 5 926. 3051.4 42117. 729,4 92 |159-21107-4]| 42200. 6135.3 92 (242.1 163.3 
43 35.624.000 9377. 1052.0 43 118.5 [80.0 93 160.010 7.9 / 43201. 4135,91 93 242. 9163.8 
4435.5 24,6 94 [77.9] 52.6] 44 [119-4[80.5]| 94 (160.8108. 5 44202. 30136. 4 2424376454 
432.2025. 9528.808310 4812.281126. 292.212.244.516 f. o 
46 38.1 25.679.653. 746 121.08 1.696152. 5 109.6246203. 9 137.6 296 245 245 4 165.5 
4739. 0026.30 97180.4|54-2]| 47 |121.9]82.2]} 97 1163.3] 110.2] 47 204.8|138.1 7 246. 2166.1 
4839.8(26.8 9881.205480 48 [122.782.8098 164.7101707 48205. 6138.7 98 147 0166.6 


4940.62.40 9982.15 5,4/ 49 123.508 3.3 99 165.00 111.30 49206. 4139.2 99 247. -91167-2 
52 417.5 28.0ſ[tec 82,95 59150 124.4J8 3.911200 165.8111. 8/2 5020.3 139.8 8 329 248. 248.7)167.8 
bn Depfa { at Dit Dep! Lat Diſt Der Lat DifllDep / Lat Lat ID Dit Dep Tat 


— 


[ES | for 56 Deg. 


— 


Difference of Latitude and Departure for 35 Deg. 35 

PifſſLat Def Diſt Lat DepſDiſt Lat De. Dit Lat Dep Dit Lat DepDiſt. Lat Dep 
7 55.500. 6 51 1 ws 82.7 57.9; 151/123 7 86.6001 [164.6|115,3]|251/205.6 143-9 

1 01.660110 52 42.6029 8 283.5058. 50 52124. 87.2 02165 4115.80] 52/206.4[144-5 

3 02.50, 83/43˙4 30.4 03 | 84.4159 / 5311253] 37-71 35.3116. 5320.24. 

403 302.30 54442354 85 2059.00] 54|126.1] 88.30 4167. 1177.00 54j208.c|145,7 

5 04.1002 2.814831. _o5 86,0[60.2 _$51126.9 88.9 _051167.91117.6 _$51208.*[146 2 

6 04.9103-4 5645.9 32.1006 $6.8[60.8]|156[127.8| 89.5]/206|168,7|118.1||256{209.6[146.8 

7 jo5.7104.cl], 57146.7] 32-7)] 07 | $7.6j61,4]| 57[123.6| go 0 07[169.5|118 5|| 57210. 5047.4 

$ ob. oA. 6 58|47-5|33-3]] 98 | 8$.5]61 g|| 581129.4| 90% 8170.301193 58/211.; 148.0 

907. 4J/05˙2 59.48.53 33.809 89.362,50 59/39. 912 ©g|171.2[119,9 592124148. 5 

10 08.2005, 42.1344] 10] 9©.1163.3]] 601131.0] g1 8019122 12. 012.9149. 

11 fog. 0006.30 6150.035011 g0.g9[63.7]|161]131.9] 92.3 1172.801210 2610213 8149.7 

12 ſog. 8 06.9 62 50 8 35-6, 12 | g91.7104.2]] 62132.7] 92.9 12|173.6|121,6 64/214.6 t50.3 

13 10, 607.5 6351536 10 13 92. 5064.80] 63153 5| 93.50 13[174.4]122.2]| 63/215.4]150.8 

14 11. 5008.0 6452.436714 93 465˙4 64/7343 9410 14[175.3]122.7 64/216.2|151.4 | 
15 12.300.688 83.2 37-31_15 94.2 0 55 135-1] 94.6] 151176 11123.2]| 68 217.0012, 0 4 
16 13.1 09.2 6654.137.9 116 95 o[66.5[|166 136.0 95-211215|176.9]123.9|| 266 217.8 152.6 1 
17 13,909.7 6754 9/38, 17 | 95-8[67-2]| 671136.8] 95-4] 17[t77.71124.4]| 67/218.7]153.1 1 
18 [14.;]10.3]| 68|55,7|39.o| 18 96.6[67.7]| 63]137.6| 96.30 18|173.5|125.c 63/219.5|153.7 1 
19 15.610.969 56.5 39.619 97.568.200 69738 4| 969% 19|1t74.4[125 60 89 220.35: 54.3 | 
20 [16.4|11.5]| 70|57-3/40-1]] 20| 98. z[58 80“. 2239.2 97.51 201t30.21126:2|| 70221 11154,8 

21 17.2 12,0 7158 1040. 721 gg.1[69,4|[171|140.0] 98.10 2210181901267 77221 [55:4 1 
22 18.0 12.6 7259.04. 3 22 99.970. 0% 720140. 9 98.6 22 181, 8127.30] 72/222. 8t 56 © | 
23 |18,8|13.2\| 73|59.$]41.9]] 23[100.7]70.5|| 73]141.7] 99 / 23[132.6[127.6]| 73/223.601 56.6 | 
24 |19.6]13.8\| 74j60.6|/42-4ff 24 [101.6]71.1]| 74[142.5| 99 [ 44183 5728.5 74/224-4 157.1 | 
252. 8014.3 2 81.442 _25[102.4[71-7]| 751143-3}100 40/5 184.3]129.0|| 75/225.2]157.7 

26 21.3 14.9 7662.2 43.600126 103.272,37 144. 1100.9 2260185.1 129.6027060 226. C1158. 3 

27 [22.015.577 63.1442] 27104. [72.80 77/145 0101.5 22185 9130.2] 77ʃ226.9 158.9 

28 22.9 16.10 7863.9 447 28 [104.8]73-4|| 78]145.8]102.1]| 24|i(86.7| 130, | 78/227.7 159 4 

29 23 816.6 79|64.7|45-3]| 29]105.6[74-0]| 79|146.6|t02,7]| 291187.5/131.5}} 79/228.51160.0 

30 [24.6|17.2 80 65.5048. 3 106.54. 80 247.4103. 3c[183.4|131.9 _£0/229.3 160.6 

31 25.4/17.8 81166.3)46.5]|131[107,3[75-1]|1$1]148,2[103 811231|189.2|132,5||251,230 1[161.2 

32 [26,2|13.4|| 82 67.2\47.0 32 [108.1[75.7]| $2]149.1]104.4]] 32|1199.9|133.1 82231 0161.7 

33 [27.0]13.9]| 33 68.04.60 33 108.9, 6.30 8314990 0 33|190.8[133 %% 53 231.81162.3 

34 27.8019.5 $4 [68.8 48.2 34[109.7|76.8|} $4|150.7|105.5|| 34/191.6|134 2|| 34/232.6[162.9 

35 28.7201 85 69.648. 351110.6177 4 35 151.5|t0b.1]| 35|192.51134 8 85 233 463.4 

36 29.5 20.6 86170.4'49-311136|111.4]78-0||186|152.3]106.7||236|193.3|135.3 280 234.2 164 © 

37 30.3021, 8771.3 49.9 37 [112.2 78.6|] $7]153.1]r07.2|] 37]194.1]135.5| 87,235. 164 6 

33 31.121.888 72. 1050. 5 38 113.679. 0 8854.0 80 394.936,80] 38/235 90165 2 

39 31.922.489 72.9 51.00 39[113.8[79-7|| 8g9|154-81108.4/| 3919571370 39/236.71165.7 

40 32.8023. 90 |73-7|51-6]| 491114 6089.3 gc|155.6|109.0| 40[196-61137 608 380155. 

41 33.6 23.5 91174.5|52.2|141[115.5|30.9||191|156.4|109.51[2411197-4|135 2 251/238.3/166 gf 

42 134.4|24-1]| 5275.3 52.8 42 1116.3 81.4 92157.2110.10 42 198.20138.8 9223910167 5 

43 35,224. 9376.2 53 3043/111082. [931581110 4399.801394 93 240.0168 o 
4436.002520 947.0539 44[117.9132-6|| 94158.9 1113/4499 $1139.9 9440.8 168.6 

45 36.925.895 77.8 84.5 45]118.8]83-2|] 95|159 (11.8 45[200.01140.5|| 251241.61169.2 

46 37.7 26.4 96 78.655. 10460119 6|83.7]|196|160.5|112.4[246 [201.5141 11|296[242.4|1169.8 

47 38.5 27.0 97 79.4556 47120. 484.30 97|161.3[113-c/| 47 202.314 9/243, 70, 3 

43 39.327. 5 98 80. 356.2 48|121.2j184.9]| 98|162.2j113.C| 45 203.1142 980 244.1170. 

49 [40.1 28.10 99 81.156.980 4922.08 5.50 99163114 10 49 [203.9|142.3|| 992449171. 5 
$50 141.0128.7][100 $1.9157:4 150|122,8}86.c||2cu[163.8|114.7 [250 ey? 143.4||300|245.7]t72.1 
Di ey Tarp Bey La pm de VT }[DilllDep | LD DDr Tar Fler Lat 

for 55 Deg. 
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Difference of Latitude and Departure for 36 Deg. 
Dis Lat (Dep Diſt Lat DepſDiſt Lat De, Diſt Lat |Dep | Ditt] Lat [Dep Diſt Lat 
J. 500. 6 51413030. 0⁰ 0 $1,7159.4/|151|[122.2 d rg 113.1025103. 1 
2 01. 601. 2 52042. 130.6 oz | 82,5]60.0]| 52|123.0| 89.3 02[163.4|118.7]| 52/203.9 
3 |-2-4[01,8]] 5342 931.2003 33.3066. 5 53]123.3] 29 9 3164.2 119.30] 53204. 7 
4 003 2002.40 54143-7| 3171] 484.106,10] 54/1246 90.5 04|165.0}119,9]| 54205. 5 
eee eee eee e 3 
6 04.9 03.5 5645. 3 32 9 o 85.8062. 3015612620 91.706158. 121, 1256 20%. 1150.5 
7 [95.7 194-1]] 57145.1}33-51] 07 86, 662,9] 57127. 0 92.3 7167.5[121.7 ] 37207. 9 
8 [06.5104-7]] 5846 934 108 87.463. 5] 5827.80 92.9 08168. 3122.30 53208. 7 
9 07.305 3 5947.7 34.709 88.2 64.2]| 5928.6 93.50 9169. 10122.8 ] 59209. 5 
ro Euere 
11 o. 9 06.5 6149.335911 89.8065. 2 1610130.20 94.60 2110170. 7124 00261 211.1 
12 ſo9. 707. 1 6250. 36.4 12 90.606 5.8] 62131. 95 20 12171.50124. 60 6212. 0 
13 10, 57.6 6351 0037.0 13 g1.4166.4]| 631131.9] 95˙8 13172.30125.2 6302 12.8 
14 11.308.264 51.8 37.6 14 92.26.00 64 132-7 96.4 14|173.11125.8}| 640213 6 
| 15 [12.3]98.8] 6552.6] 38,2] 15] 93 0[67.6]| 65/133-5| 97: 15[173.9[126.4||_65]114.4 
16 [12.9109 4/ 6653.4 18.8016 9g.8[68.2[|166[134.3] 97.6||216|r74.9|127.0|| 266[215.2 
17 13, 810.0 6754 239.4] 17 94.7168.8]] 67/135.1] 98.21] 17|r75.6|[127.6|| 67/216.0 
18 [r4.6|10.6]] 68 55 80 18 95 5069.40] 6835.9 98.7 180176 41128,1]| 6$1216.8 
19 15.4. 69 55,840 6 19 96.369,90] 69 136.7 99.30 1977.201287 69;217.6 
20 [10.2 11.8] 256.641 1 20] 97-1“TT- L22222. 9|| 201178.0[129.3]| 701218.4 
21 17.012, 7157.441721 97.971.171 138 3 100 50221 178 8 129.90 271ʃ219.2 
| 22 {17 8/12 9 7258.204230 22 98.771. 7239.110110 2279.606130. 5%] 72j220.0 
23 18.6 13.5 73|59-1/42-9] 23 99-5172,3]| 731140-0[101.7]| 23|180.4|131,1]| 73/220.9 
24 [19.4114 17459943 5 24[100.3]72.9]| 74[140.$[102.3]| 24|181,2[131.7]| 74|221.7 
25 [20.2114:70 75 160.7144 125 [201:2173:51|_75|14:0jr02e]] 251182.0113243)| 2512225 
26 21.015. 3 76|61.5!44 71/126[101.9]74.1]|176|142.4\103.51|226|182.8|132.8]|276|22 3.3 
27 21.8159 77 |62.3/45.3| 27[102.7[74.7]| 771143-2[104-c|| 271183.6|133.4]| 77/2243 
23 [22.7 16.5 73|63.1/45.8]| 28[103.6[75.2]| 78144. 104 6 28|184.5|134.0|| 78|224.9 
29 [23.5117.0] 7963.9 46.4 29[104.4[75.8|| 79 144.8 105.2 29 18 5.3 134.60] 792257 
30 4.3012. 80 54.2 42. _30[105-2176.4 30 145 6 to 5. 8 300186 1 1352 _$0]226.5 
31 [25.1|18.2] 8165.5 47.6131 106 0[77.0||1821146.4|[106.41[231]186.9|135,8||281|227.3 
32 [25 918.8 8266 3048.2 321106.8]77.6|| 82147 200%. 00 320187.7 136.4] $2/228.1 
33 R 19.4 8367.48.80 3310), 6078.2 $3]148.0|107.6|| 33(188.5 137.00 83J228. 
34 (27. 520 C 84.68.0049. 4 34/108. 478.80 84/148.9 108.20 34]189.3[137.5]| $4j229.8 
35 j23.3]20 6 8568.8 50.0||_351109-2179-4 _$51149-7 108.7 35/190. 1138.10] $5/230.6 
36 29.121, 2 8669.6 50.61 36 [110.079.9186 150. 5109. 302 36190.9138.7][286231.4 
37 29.91. $7 70.451. 1 37 [110.8]80.5f| 87151. 3109.9 37ʃ191. 7139.30] 87232. 2 
38 30.72.30 88 71.2 51.7 38[111.6|$1.21]| 8852.171050 380192. 5139.9] 882330 
39 31.6½ 2.6 89 72.005230 39 112.808 1.7 8952.911170 39[193.3[140-5]| 89/2335 
40 32.43.50 922.8 82.9413. 3082.3 9c1153-7/111.7]| 40[194.2[141-1]| 901234.6 
41.33.2241 91173.6|53-51141[114.3}32.9|[191|154-5[112.3/[241[195,01141,7]|291/235.4 
42 34.0024.7 9274.4 54.1 42[114.9]33-5}| 92|155-3|112.9]] 42[195. 8142.20] 9202 36.2 
43 34.802 5.3 93 [75-2154 7} 431115-7]184.1]| 93156. 1113.4 430196. 6142.80 93237. 0 
44 35,6 5.9 9476.05 5.30 44|116.5]84.6|| 94/156.9 114.0 44[197.4]143-4]| 94/237.8 
45 [36-4 26.5 $5176.9|55-8 _451]117.3 $5.2 | 95 157.8|114.6 2198.2 144.0 951238.7 
46 37.227. c 9677.7 56.446118. 108 f. 8196 1 58.6115. 2 = 199.0/144-6||296[239.5 
47 38.002756 9778.5 57. 0 47[118.9136.4]| 97 [159-4/115.8]] 47|199.8]145,2/| 971240. 3 
48 38.828.298 79.3 57.6 48119 7[87.c|| g8]160.2[116.4]| 48 [200.6|145.8|| 9802411 
49 39.628.899 80.158 2 49120. 087.6 99 |161.0|117,0/| 49 [201.4|146.4|| 9902419 
50 40.809.400 80.988.8 1500121.3 88.2 200|161,8 117.602 50 202. 2146.9 3042.7 
D11|DeplLat S De L? [DiR(Dep Lm ey Tat pie 1Tat |[DinlDep | 
: for 54 Deg. | 
- — — — . 


Difference of Latitude and Departur e for 37 Deg. | 37 


DiiſLat |Dep|[Diſt{Lat DepDiſiſ Lat [Dep Dif Lat Dep [[Dif Lat |Dep | Diſt Lat (Dep 
= loo 500 6 5740.77.71 80, 60.8 ]151120. 6 90.9 201160. 5[121.00[251 200.4151 ol 
2 (01. of. 2 52041. [31.3 oa 81.506 1.4 5212 1,4 91.5 02 61.301216] 52 [201 2 
o. 41.80 53042, 3037.9 3] 82.3062. f 53122. 920 03 162. 1122.20 53 (202, [152.2 
4 [03-22-41] 54[43-1[32-5}| 4 83 162.60 54/123 J 92.70 04 162.9 122.80 54 202.8152. 9 
4 
6 
7 
8 
9 
10 


og. oſo 3. 55143-9]33-1} 05| $3-9163-2/|_55[123:3] 93-3/|_05 [163-71123-4/|_$5 [203-61153.5 
106 84.763. 8156 124.6 93.9206 j164.5|124.0||256 [204.41 54.1 


04.8 03.6 56044. 


7133-7 

05.6104.21| 57145-5134-31] 7 85.8064, 571125 4] 94-5] 7 105-3 124.60 $7 [205-21154-7 

6.4/4.8 58146:3134-9] 08] 86.2065 off $81126.2] gs.1 08 166.1012 5.2] 58 206.0015 5.3 

07.2125-41| 59047. 35.5 09 87.06 5.6 591270 9579 166,9 126.8] 59 206.8155 9 

e8.o[95 ef 50/47 9 zh. 1 150 82 f. 2 89/122. 96.3\| 101167.7]126.4|| bo [207,b1156.5 
11 08.8105, 6 61 28 736.7 111] $$ (156.$]]16x [128.6] 96.9 211168. 5127.00 261 208, [157.1 
12 og. 600 A 62049, 37 3 12] 894/67, 62129 497.5 22 169.30(127. 60] 62 [209 2157.7 
13 10.4%. 8 63/50, 30379 13 90. 2068.0 63130. 2 98.1 13170. 1128.20 63 [210.0|158.3 
14 (11.2008. 4 C 51.1038.5 14] 91.0068.60] 64/737. 98.7 14|170.91128.8}] _64 [210.8 f 58.9 
15 [12.0 0.0% 8081 932.1018 9180592 55131. 99.302129. _65 1211.6f1 59.5] 
16 12.859 6 6652.739716 92.669 8 166 132.60 99.92 16172. 5130.0 266 [2 12.4160. 1 
17 3. 6010. a 67/51 8040.3] 17] 9341724 67 133.4/100. 5 17[173.3]130.6]] 67 213,160. 7 
1814.4 to 8 68 54.409 18] 9427.00 681342010, 13|174.3]131.2]] 68 [214.0[161,3 
19 [15.2|11,4)| 69]55-2]41,5] 19] 95.c[71-6| 69]135.c|101.7 91749131 8|] 69 214.8|t61.9] 
20 [16.0|12.0], 7cj55-9142-1} 20 95-]72-21} 70 135.8[102.3 201175. 7]132-4/| 70 215.6 t62.5 


21 16 8012 6 7156.742721 96.672.8||172 [136 6[102.9]221|176,51133.0]|271 [216,4[163.3 
; a 473.40 72137, 4103. 5 22 [177.31133-6]| 72 [217.2[163.7] 
23 |18.4|13-8]]| 7358.307139 23] 98.2074. 73138. 2004.10 23 178.1013420] 73 [218.0|164.3 
24 19.214, 4 74|59,1]44+5| 24| 99.0074, 74[139-01104-7]| 24 178.9]134.3]] 74 [218.8|r64.9 
25 20.001 5. 0 2812.28 25 99.817 5-2 75 139.8 105.30 25 179.7135 4 2 219.6 165.5 | 
26 [20.8 15.6 7660.7 45.7126 1c. 675.8076 40.6015 911226 [180.5|136.c| |276 |a20,4|166,1 
27 21.6016. 77|61.5146,3] 27 |101.4]76.4]| 77 [141-4/106.5]| 27[181.3/136.6|| 77 j221.21166,7 
28 [22.4|16.9]| 78162.3]46.9] 28102. 277.0 78 (142.0107. 280182.10137.20[ 78 [222.0|167.3 
29 [23.2[17.5]| 79]93-1147-5] 291103-C 77.6|| 79|142.9]107.7]| 29 |182.91137.8]] 79 [222.8167 9 
| 30 [24.0|18.1]| 806 3.948. 1 30103. 8078.2 80 143.7108. 3 30[183.7|138.4 8 223,6|168.5 | 
7 | 3 124.8 18.7 81064, 748.7131104. 6078, 8018 7144.5 108.9231184. 5 139-2 281 [224.4|169.1 
f 32 25.6019. 30 826 5. 5149.3] 321054794 82 145.3109. 5 32 85,3139,60[ 82 25.2169, 
33 (26.4019. 9 83066, 349.9 33106. 280. o 833146. 10. 1 330186. 10140 2|| 83 [226.0|170.3 
| 8 ao. 5 84067. 150.6 34/105. 0080.6 84/146, 9110.7 34 186.9140, 80] 84 '226.8|170.9 
35 28.02 1. 10 862.98 1.2J 35|107.8 81.2 851147.7]111-3_3S 187.7 14.44] 85 [227.6171 5 


36 28.71. 8668, 751.8136108. 68 1.886148. 5 111.9236 188.5 142.0 


A 
2 
— 

— 
E 
— 

we 
» 

A 
* 

WU 

> 

— 

+ 

a 

wa 

I 
* 

WO 

*J 

22 


—— 4 —' ʃœ = 


. 61] $7 [229.2[172. 

37 29. 522.3 8769. 552.4] 37 109.482.440 87[149.3]112-5]| 37 189.3142 7 1229.2[172.7 

38 «4 88/70. 305 3, 38110. 208 3.0 88|150.2[113,1 38190 1/143-2| | 88 230,0[173-3 | 
39 31,123.50 8971.105361 39|111. 83.60] 89[150.91113.7]}} 391190-9 143-8} 89 [230.8[173.9 


40 31.94. 1 90/71.9054.2J 40[111.8 84.2 g90[151.7]114-3]| 4211977 144.40 90 [231.6|174,5 


41 [32,7124.7]| 91172-7154-84141 112,6|84.9 197152 5 114.9] 2411|192-5|1145,01 1291 232.4751 | 
42 33.55.30 92[73-5]55-4] 4212 3-4j55-5 153.3011550 42]193-3|145-6]| 92 [233.2[175.7 »i 
43 [34.3|25.9) 9374. 3056. 43114208 6.10 931541 116.1 43194. 1146.2 93 23400176. 3 1 
6.6] 44|115.6/86.7]| 94 754 9116.7 441949 146.80[ 94 [234.3|176.9 
7.2 451115.8]87,3]| 95|155.71117-31_451295:71147-4|| 95 [235-61277-5 
80146116 6087.9 [196 156. 517.9246196, 5148.296236, 4178.5 | 
44 477.488. 5 97 [157.31118.6] 47 [197-3 143.6]] 97 237.2178 7 | 
ol 48|118.2189.1]| 98 158.1119. 48[198-1|149.2]}. 98 [238.0|179.3 | 
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1089.6 491119.0089,7 99 158.9011980 49198914980] 99 238.8129 9 
19.930. 1190 ½9. 9060. 119.890. 3200 |159.71120.41250 [199 71150-4141 300 239.6|180.5 


{ Difi|Dep|Lat JDifi|Dep|Lar Dit|Dep | La puer | Tar B Bey Lat |[Difl [Dep | Lit | 


* Difference of Latitude and Departure for 38 Deg. 
Diſt Lat Dep Df Lat [Dep] Dif] Lat Dep- [Diſt I Lat Dep. Diſt | Lat jDep 


Din Lat De; 


©O. 00 8/00 6 
01.6'01.2 


1 51 40. 0311 f 79. %. 1811119. 93.0 201 158 41123 1238] [251 251197. $1154.5 
2 52 41.0032. 02; $0,4192.8\| 521119.5] 93:61] oa |159.2|12444|| 52 [198.51155-2 
3 [02.4|01-83}| 53 4x.8132.6j c3| 81.2063, 4. 53112045] 9420 03 159 91254 53 199.3|155 8 
4003.22.50 54042, 513 3-2j| 94 $1.9164.0 54|121,3] 94.8] 04|160.7[12g.6]| 54 200. 1186.4 
5 03 9193: 11|_55143-3]33 gl ©5| 832.7104, 6 8122.1 95-41] 05 i61.5]126,2 _$5 [200.9]157.0 
6 104:7103-71] 56/44 1/34.5/105 83 5065 31 56122.9 96 [206 162.3126.80[256 [201 7/157. 
5 [05.5104-31| 574.9035. 07] 84.305.9 5711237] 96.7 07[163.1[127.4]| 57 202, 5158.2 
8 05.304. 9 3845.703578. 85.06.50 58 144.50 9730 08163 9,128.10 58 203.30158•9 
8 

10 


07. 105, 5 59046. 5036.3] 9 85 9107-11] 59[125-3] 97-9] 89 164.7 128.70] 59 [204.1159.5 
07.9100 2 60147-31309 — 80.767, 7 60 126.1 98.5 10165. 5129.30] 60 204.9 160.1 
11 08.7]06,8 61]48,1|37.6|111] $7.5168.3||161|126.9] 99-1ſ|211 |160.2|129.9|| 261 [205.6 160.7 
12 |09. flo, 4 62048 9038.2 12 88.269. 62 127.6] 99.7 12167, 0130.50 62 |206.4|161.3 
13 10. aſo8. o 63]49,5138.8] 13] 89 069 60 63128.4/ 100,40 13 167.8013110] 63 [207,2 161.9 
1411 008.6 6450, 439 4] 14 89.8½%/ 0.2 64/129 2/101, 1468.601318 64 (208.0162. 5 
15 [11 8109-2 65 51.2 40. % 15 90. 0% 0. 8 65130. [101.6 186169 4 132.4 65 208,8 163.2 
10 [12.6109 g 6652 40.6116 914½1 4j[166[130.51102.2|1216[170.2|133.0 260 [209 209.6 163.8 
17 13.410. 5 67 52.804 1.34 17 92 2|72.c|| 671300702 8 17171 0133.6 67 210.4164. 4 
18 14.2011. 68/53.6041,9 18 93.0|72.71] 6332 4/103. 4 1871.801342 68 [211.2016 5. 0 
19 15 011,7 69054442 5 19] 93 8173-31] 69133204. 1972.501348 | 6g |211.9]165.6 
20 [15.8]12.3]| 7c155 2143-I0] 2C| 94-517 3:91] _7<1133:91194-7j 20117 3+31135-5 70 [212.7|166,2 
21 16.5 I2 90 71155-9143-71 121] 95-3174>5 17111347 195.31221|174-i1136.1]|271 [213,5|166,9 
22 [17.3113-51| 72156.7144+3] 22] 96 1175-1} 72113551105 9g} 2217491367] 72 [214.3 167.5 
23 118.1] 14-21] 73157-51449] 23] 96.9757 73136 306.50 231175 71137-3]| 73 [215.3]168.1 
24 18.914,80 7458.3 45-6] 24 97-7176-3]] 741137111071] 24 176.51137.9]| 74 [215.9]168.7 
25 [19.7]15-4]| 95|59,1146,2] 25| 93 5177 of 75113791107 7} 251177-31138.s||_75 [216.7]109-3 
26 20. 5016.0 76059 946.8126 99.377.675 (138. 7/108 41[226 |178.1]139.1||279 [217.5 169,9 
27 21.3016. 6 77100.7147-4] 27 [100.1 78.2 771139-51109.0f] 27178 9/139,8|] 77 218.270 5 
2$ [22.1117.2]] 78|61r-5 48.0 28 [co 978,8] 78[140-2[109.6 28 179.6 140,4 78 219.0171. 2 
29 [22.9]17.9]| 7962.2 43.6] 29|101:6|79.4\| 79 [141.c|t10.2]| 29 |[180,4|141.0|| 79 219.8 171.8 
30 23.6018. 5 80163 0149-3 3002. 480.0] $0[141.8]110.8]] 30|181.2|141r 6] | 80 220, 6172.4 


31 24.419. 8163.804991 131/103 2080.7 [181ʃ142.60111.40231 0182.001422 [281 [221401730 
32 25.2197 82064, 6050.5 32 104.008 1.30] 82143-4/ 112.10 32 182.8 142.8] | 82 222.2173. 6 
33 25.00. 30 8306 5.405 1. ] 33104. 8081.9 83442112. 33 123 61143 50 83 223.0174, 2 
34 26.8020 9 8466, 251.7 341056082 5084/7450113, 34 184.444.710] 84 223,8 
35 (27.61. 5 85]67.0/52-3] 3511064153 || 851145 $ji13-9 38 144.7 J. 224.5 
36 (28.422. 2 8667.85 3,0 13610720683 7186146, 50114. 5 ye | '185-9|145,3] {286 225.3 
17 29.2 22.80 37168, 553.6 37|107.9]34.4|| 87147-31155] 3786 745% 87 [226.1 
33 29.9023. 4 88069.354.2] 38[103.7]85.o|| 88 148.1115 8 38 [187.5 146.5 ][ 88 [226.9 
39 30.724. 0 8970.1 54.8 39109. 508 5.60] 89 148.9116. 39 188.3014789 [227.7 
40 31, 24.60 90/70.958˙4 4% 110.3 36. 2[[ 30 149.7117. 40 189.1014780] 90 [228.4 
41 32.3025 2 9117 1.7156.00141|a11.1 36 8j|191|150.5|117.6]241 |189.9|148.4| [291 [229.4 
42 33.1025 9 92/72. 5056.60 42[111.9 87, 4 92|151.3]118.2)| 42190 7]149.0|| 92 [230,1 
43 33.926,50 93173-3157-3] 43112. 7 88.00 93 152.1011880 43191. 5149.60 93 230.9 
44 34.727. 9474. 157.9 44 i 94 [152-9]119:4}} 441922 150.2 94 231.6 
45 3587.2 9574 9153.5 45 114.22. 95 153 60120. 45:191.0 150.8 95 1232.4 
46 36.228 30 96175.6159-1]146 {115 o]39,9 196154 4j120 711246 193 3|1512.5]|296 [233.2 
47 37.28.91] 9776.4159.7| 47 [115 80.5 g7 [155-2[121.3] 47 [194-6]152.1]| 97 [234-0 
43 [37.8[29.6j| 977.2060. 3 48116 691.11} g8 156.01121.9) 43 195-4|152.7]|-95 234.8 
49 [38.6]z0.2}| 95/78.c|61.0] 491174910 99 156.8122. 8 49 1955 153.3}| 99 [235.6 
8e [39.4139 8 100178.8 616150 118.2192.4 200[157,6|123.1 250 [197-O|153.9] |320 2 36,4 
16} Der Lat Dift]Dep La |Di'[Dep L 55 Dey] La: Dit Dep | La: | Dif Dep. | 
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Difference of Latitude and Departure for 39 Deg. 39 


La DD Lat Dep Dig Lat [Dey/ Dilly Lat |Dep | | Dif Lat |Dep | [Dit Lat Dep 


00,8[00, 6 51139 63217101 78.5 63 6 1511117.3] 95,0065. 2126.525119 5.1158. o 
01.6101,3] $2/49-4|38-7]| 02| 79-3164-2]| 52 [118.1] 95 7 257.0/127, 0 52195, 80158. 6 
02.3101.9]] 53141,2[33-41] 03 8,64 8 531118.9 96. 03/157-8|127.7]| 53/796. 59, 2 
03. 10% 5 5442 0134.0] 04| 80,8% 5. 40 5419.7 96.9 4158.501284 54[197.4|i 59.8 
03-9[23-21|_55 42:7134:E o5| 81.6166.1 _55 120.5 97.5|| 05[159.3]129 ©[| 55 198.2460. 


04.7%, 5643.803506 $2.4 '66.7j|156|121.2] 98 2 2060160. 129 61]250|198.9]:61,1 
05.44, 5744.30 07] 83,130 57 22. 98.80] 60 9/130. 3 571199.7]161,7] 
06. 205 f 53145.1136 5|| 08] 83.968 C 5822.8 99.4] 8161.6 30.9] 58 200. 80162.4 
„8.6 
695 2 


Oo ow Ge 


07.0985 5945803710 0g| 847 59 (123.5100. 0 962.4131. 50 59 |267.3]163 © 
10 [07 3190.3] 60 46.637. 80 10] 85.5 60 124.3 100 ene. 322 0 202. 0163.8 
9 11 08 5109 9 61147.4\33.4|/111] 86.3'69,9]161|125.1]101,3]|[211[164.0|132.8 491 |202.81164,2 
: 12 [09.3/97.6]] 62 148 2/39 00] 12 87.0/70.5 6z [1:5.9]191.9]] 12[164.7|123.4)| £2 [203.6 164.9 
2 
3 


13 [10.1]03,2 63 49,039. I3 4 bd bog 63126. 102.606] 13|165.5]. 34 cf] 3204.4 165.5 
14 10 908. 8 449.7 40.3 14] 88 6071.7 64 (127.4103. 2]][ 141166 334.7 04|[205.21166,1 
1511 209.4 _b5\50.s 4$0-9]| 15 89.4{72.4\| 65 |12$.2j103.8|] 15]167.1 135 3 os 205 91166.8 
16 [12 4j10 10 51.341.016 9a 173.9166 [129,0|104.5||216|167,9]135 yi1z66 206.7 167, 
17 13.210 7 $7 |52.1|/42.2]| 17 go 9% 6 67 129 8/105 10 171168.6[136 6// 6720. 50168. 
18 [14 © 11-3] 68 [52 $142.8 18 91 77 68 zo 6105 7j| 18]169.4|137.2}] 58 208.3016 8.7 
19 14.8 12.0] 6953 (43.40/19 92,5] 4.9 69 131.3 00.4] 14[179.2[137.8j| 69209, 0169.3 
20 [15 f12. C 70 |54.4144,1]] 20] v3 35H 701132.1fh107.0]] 26[171.0|138 4 20209. 80169. 9 
2116313 20 7155.2144.7]|121| 94056 1171[132.9]107.6|[2211171.7[139.1}]271|210.6|170.5 
22 17.1 13.8 72 [59.0145.3/] 22 94,8 76,8)! 72 I33,7 108.2|| 22j172.51i39.7]] 72ʃ211.4 171.2 
237 914,50 7356.74 9% 23| 95-0177 40 731134-4|[1c5.9]| 237331403073 [212,11171,8 
24 18.7 15.1] 7457. 5046.60 24 96.4178.c|| 74 |135.2}109,5}| 24[174-L1141.0j] 74 [212 9172.4 
25 119 4 15.7] 751(58.3147-2}| 25] 97.317%.7]} 25136. 110,11] 25 174.8014160 75|213.71172,1 
26 20, 16 4 759.147.8126 97.9]79.3 176% 136.8 156.80 226 175.6 142.2276 214.5801737 
27 [21.00.00 7759 8048.50 27 98.779.977 \137,51111,4]| 271176.4[142.9'] 7721530774, 3 


N 28 [21.817.678 [60.6049 10 28 99. 5080.6 78 138.3 112.00] 280777.2 143.5 [ 78 |216.0]174.9 
2 29 [22.5 18 2 79 61.449. / 29100. 281 K 79 [139.1]112.6|| 291178.01144,1 | 79|216.8[175.6 
4 30 23. 3118.9 _8$0 [62.2 50.303 (101.87, 801139.91113,3]| 30 178.71144-7,| 22[217.61170.2 
31 [24.1 19.5| 8162.9 51.00[131[101. 8082 44181140. 113.9 ][ 2310179. 511454 25£11218.41176.8 
| 32 24,9 20, 1 8263.756160 32102. 68 3.1 82141, 4114.5] 320180. 3 146.0 32 |219.11177.5 
5 33 25,6020, 8] 8364.5 52.20 33103. 483.7 832.2115, 331181.71146.6j] 832199781 
7 | 34 [26.4/21.4 8465.3 52.9 34104. 1084.30 $4 [143.0j115.8]| 34/181.8|147.3]] $4 |220.71178,7 
l 35 222 2 e. Ae 282/422 e „ 
1 36 [28.0227 86 66.854. 136105. 78 5.60186 144.5|117.1] [236|183.4[148.5;|286|222,3[180,0 ; 
. 37 28.83.30 27.64.70 37 106, 58.2 27 [145.3]117,7]| 32 84.2149, 0 8722 3.8185, 
3 38 29.5 23.9 88 68.455. 4 3810. 2086.8 88146. 1118.3] 38018 5.049,80] 88 223.8018 1,2 
by 39 39.3124. 5 8969.2 56.00 39108. 008 7 5 84 [146.91118.9]| 3985,71 50.4 89 |224.6|i81,9 | 
5 40 |31.1/25 2 90 69.9,56.6|| 40[108 8[88,1]| 90 [149.6]119.6]| 49|186.5|151.0 _901225-41132.5 f 
55 41 31.92 5.80] 9170.7 57.341109. 608 8.7191 [148.4|120.2] [241]187.3]151,7;|291 |226.1]183.1 ' 
2 42 32.6 26.4 92715057. 42110. 3089.4 92 149.2 120.80] 42/1538.1|152.3]] 92226 9183.8 
5 43 33427, 9372.3 58,50 43]111.1}90.off 93 [150.0|121.5|| -431138.3|152.9]]} 93227. 7184.4 
© | 44 34-2127 7 94 73, [59% 44|111.9]90 6 94 [150.8[122.1]| 441139-.6 153,6 94/228. 5018 5.00 
1 45 35-<|28.3/| 95/73-8/50-8]| 45[132,7]91-2|| 95 [151-5/122.7}| 45/299 4[154-2]| 951229-2185.6] 
4 46 | 35.7 28.9 96 74.6|60.41114® |113.5]91.9]|196 152.3]123-3| 24£1191.2j154. 154.8 296 |240.c|186.3 | 
: 47 36.529. 6 97 175-4 60.9 47 |[114.2{92.5]| 97 [153.1]124.c]| 471191.9\155.41| 97 |230.8]136.9 
' 43 '37.3/30.2 98 76.261. 48115 03.10 9$1153.91124.6}| 48|192 7156.11} 98 [231,61187.5 
| 49 38,130.80 99 76.9/62.3]| 49 115.8093. 8 99 [154.6|125.2]| 49[193,5)156.7]] 99[232.4|138.2 
$0 387.010 27. 22262. 150 116.644 [155.4]125.9][25=|194-3|1 57. 22 300 [243.11188.8 
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00,8|00,6 31 39. 32.8/t01 
ot. 5053 52 
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78 1/6 5.60 52 


154-71129.9 
78.96 6.2 53 


10 84.3070. 60 


111 85.0071. 30161 


120 $5,8|72.c\| 62 
131 86.672.600 63 


97.3131,6 
98.0082.3 
98.8]82.9 


99.08 3.6 
100. 384.2 
101.1084. 9 


101 908 5.5 
102.608 6.1 


1103.4j86 8 


32.701026. 6 


104.2 $7.4 
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| DiaſCat ]Dep| Dili Lat [Dep [Oift Lat Dep. Diſt Lat [Dep _ 
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128.5 149.2 73 (202.8182. 6 
129 3 149.9 74 [203-5|183.3] 
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28] 93.6] 87.3 78|130.2|121.4]| 2801667 155,5 781203,3 
29| 94.3] 88.6 79 130.9 122.10 29|167.5|156.2]| 790204. 0 
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8 
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of Difference of Latitude and Departure. 


fön DT of Tar. | Bf. and Departure DH of Lar: and Dep: 
| Tum Peg. NumſDeg Num] Deg. Num] Deg. | mug Num Deg. 
| 100% 1 | 17} 8g i7] 1 [1000] 8 2| 1 |;882 8 
| gog] 2 | 35| 88 35] 2 | 999] 38, 3| 2 [2855 88 
| 908] 3 | 5287 52] 3 | 998] 87 531908 87 
| 997] 4 | 70 86 70] 4 | 9974 80. 7| 4 11432, 86 
| 9960 5s | 87| 85 87 | 5 | 996] 8s - 965 [1145 85 
4 995] 6 [105| 84 105 | 6 |. 995] 84 10 | 6 950 84 
| 993] 7 [122| 83. 122 | 7 | 993 B3 | | 12. 7 | 816] 83 
q 19900 8 [139 82 139] 8990 82 114] 8 | 711] 82 
| | 988] 915681 156] 9g | 988] 81 | 16 |. 9 | 632 81 
[ | 985] 1 [173] 88 | | 173] 10 | 985] 8 | 18 [10 | 568 80 
982] 11 19179 191 | 11 | 982] 79 | 19 | 11 | 515 79 
978] 12 |208| 78 208 | 12 | 978] 78 21 | 12 479, 78 
97413225 77 | (22513 | 974] 77 23 | 13 | 433! 77 
; 970] 14 |242| 76 242 | 14 | 970] 70 | 25 | 14 | 491; 76 
| g966| 15 | 259] 75 259 | 15 | 966] 75 | 27 | 15 | 373: 75 
1 961] 16 | 276| 74 276 | 16 | g6i] 74 29 | 16 | 349 74 
{ 956] 17 | 292] 73 292 | 17 95e 73 30 | 17 | 328, 73 
| 951] 18309 72 309 | 1895172 32 | 18 308 72 
| 945] 19 | 326] 71 326 | 19 | 945] 71 34 | 19 | 299, 71 
940] 20 | 342| 70 342 | 20 94 70 36 | 20 | 275, 70 
934 21 | 358| 6g 358 | 21 | 934] 69 33 | 21 | 260, 6 
40 | 22 | 2483] 68 
42 | 23 | 23% 67 
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The Uſe of the Tables of Difference of LATITUDE and 
DEPARTURE, in Working any of the Caſes of 
PLAIN- SAILING. 


will be found at the Top of the Tables; but if it is more than 
4 Points, or 45 Degrees, it will be found at the Bottom of the 
Tables; and on every Side there are Six Columns for the Diſtances, 
mark'd Diſt. which contain 50 Miles in each Column, the Firſt 
beginning at 1, and ending at 50; the Second beginning at 3, and 
ending at 100, and ſo on to goo Miles Diſtance; and to each of 
theſe Columns of Diſtance there belongs two other Columns, ſhewin 
the Difference of Latitude and Departure to any of them Diſtances, 
mark'd Lat. and Dep. in which you are to obſerve, that if your 1 
Courſe be found at the Top of the Fables, then you are to take 
the Difference of Latitude and Departure as they are mark'd at Top; 
but if your Courſe be found at Bottom, then you muſt take them as 
they are mark'd at Bottom. | | 
Note, In any Caſe where the Courſe is given in Points, half Points, 
or Quarters, you muſt make uſe of the following Tables of Difference 
of Latitude and Departure, which are calculated for Points, Sc. but 
where the Courſe is given in Degrees, or where it 1s not given at all, 
you muſt make uſe of the foregoing Tables of Difference of Latitude 
and Departure. 


I. theſe Tables the Courſe if leſs than 4 Points, or 45 Degrees, 
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Plain Sailing, Caſe the Firſt, 


Courſe and Diſtance being given, 1 find the Difference Latitude 
and Departure, 3 


N U . . 


Find your Courſe as before directed, and look in ſome of the Pi- 
ſtance Columns belonging to that Courſe, for your Diſtance; the Dif- 
ference of Latitude and Departure anſwering to that Diſtance, will be 
the Difference of Latitude and Departure required. 


Example 
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48 : Plain Sailing. 


Points, 1 find my Diſtance 136 in the third Column for Diſtances, 


| ; EXAMPLE I. n 
A Ship ſails NNE. 136 Miles, I demand her Difference of Latitude 
| and Departure. | 
Having found my Courſe, which is 2 Points in the Table for 


and right againſt that, I find 125.7 Tenths for my Difference of 
Latitude, and 452.0 Tenths for my Departure. 


Note, In all Caſes whatſoever, if the given Side or Sides be in 
Miles, then the Sides found by the Table, will alſo be in Miles.; but 
if the given Side or Sides be Leagues, then the Sides found will alſo 
be Leagues, | 


Plain-Sailing, Caſe the Second. 


Courſe and Difference of Latitude being given, to find the Diſtance and 
Departure, 
| RULE. | 
Find your Courſe as before, then look in ſome of the Difference 
of Latitude Columns belonging to that Courſe, for your Difference 
of Latitude, the Diſtance and Departure anſwering to that Difference 
of Latitude, will be the Diftance and Departure required. | 


EXAMPLE. | 
A Ship ſails S. 48 Degrees oo Minutes E. till ber Difference of Latitude be 
164 Leagues, 1 demand her Diſtance and Departure ? 


Having found my Courſe 48 Degrees at the Bottom of the Tables, 
I look in ſome of the Columns mark'd Latitude at Bottom, for the 
neareſt I can find to my Difference of Latitude, which is 163.9, and 
anſwering to that, I find for my Diſtance 245 Leagues, and for my 
Departure 182.0 Leagues.. | | 


Plain-Sailing, Caſe the Third. 


Courſe and Departure being given, to find the Diſtance and Difference o f 
Latitude. 
RU. L.. 


Find your Courſe as before, then look in ſome of the Departure 
Columns belonging to that Courſe, for your Departure, the Diſtance 


ang 


Plain Sailing. 49 


and Difference of Latitude anſwering to chat Departure, will be the 
Diſtance and Difference of Latitude required. 


2 © A M PLE 


4 Ship fails M. by S. till her Departure be 165 Miles: I dentin her 
Diſtance and Difference of Latitude. 


Having found the Courſe, which is 3 Points at the Top of 7 
Table for Points, I look in ſome of the Columns mark'd Dep. a 
Top, for the neareſt I can find to my Dies. which 1s 165.0, — 
anſwering to that · I find my Diſtance 297 Miles, and for my Diffe- 
rence of Latitude 246.9 Miles. 

Note, In any Caſe Where the given Side is too big to be found in 
the Tables, then divide it by 2, 3, 4, or any other Number that 
will make it ſmall enough to be found, and then the required Sides, 
when found, muſt be multiplied by the fame Number ; but the Courſe 
mult never be multiplied nor divided. 


Plain Sailing, Caſe the Fourth. 


Diſtance and Difference of Latitude being given, to find the Courſe 10 
Dieparture. 


N 


Put two Cyphers to the Difference of Latitude, and divide it by the 
Diſtance (without taking any Notice of the Comma that ſtands be- 
tween the Miles and Tenths) and note the Quotient: Then look in 
the Table of Numbers (at the end of the Tables of Difference of Lati- 
tude and Departure) in the Columns belonging to Diſtance and Dif- 
ference of Latitude, for the neareſt Number to that Quotient, the 
Degrees anſwering to that Number will be the Courſe. Then to find 
the Departure, proceed as in Caſe the firſt. But here you are to ob- 
ſerve, that in all Caſes where the Courſe is to be found by the Table 
of Numbers, the Difference of Latitude and Departure are ſuppoſed 
always to be in Miles and Tenths, as for Example, 112,4 Tenths, 
90), 2 Tenths, Cc. fo that if at any Time either of them ſhould be 
given in Miles without Tenths, as 117, 124, Sc. You are then to 
put a Cypher to them to ſupply the Place of Tenths, and call them 
117,0 Tenths, 124,0 Tenths, &c. and then put two Cyphers more 
according to your other Rules, to find the Number tor the Courſe. 

H 


Example 


50 


| E X AMP L E. 
A Ship ſails between the North and Weſt, till her Diftance is 276 Moles, 


and her Difference of Latitude 211.4 Miles, I demand her Courſe and 
Departure. +2 | 


Having put two Cyphers to the Difference of Latitude, which 
makes it 211400, I divide it by the Diſtance 276, and find the =_— 
tient be 766 nearly, then I look in the Table of Numbers (under 
Dift. and Diff. of Lat.) for the neareſt to it which is 766, againſt 
which I find 40 Degrees for my Courſe, and with that Courſe and 
= A) Diſtance, I find my Departure to be 177.4 Miles, (by Caſe 
he firſt, | 

Plain Sailing, Caſe the Fifth. 


Diftance and Departure being given, to find the Courſe and Difference of 


Latitude. 


R U L E. 


Put two Cyphers to the Departure, then divide it by Diſtance, and 

look in the Table of Numbers, in the Columns belonging to Diſtance 
and Departure, for the neareſt Number to the Quotient; the Degrees 
anſwering to that Number will be the Courſe, and then the Difference 
of Latitude may be found, (by Caſe the Firſt.) 


E X A M. 


A Ship ſails between the South and Eaſt, till her Diſtance is 546 Miles, 
and her Departure 412 Miles, I demand her Courſe and the Difference 
of Latitude. 


Having put a Cypher to my Departure to ſupply the Place of 


1 Tenths, which makes it 412.0 and then two more Cyphers according 


10 the Rule for this Caſe, which makes it 412000, I divide it by the 
Diſtance 546, and find the Quotient to be 754, againſt the neareſt to 
which, viz. 755 in the Table of Numbers under Dif. and Dep. I 
find 49 Degrees for my Courſe; and with that Courſe and my 
Diſtance (divided by 2, becauſe it is too big to be found in the 
Tables) I find a Difference of Latitude 179,1 (by Caſe the Firſt) 
which multiplied by 2, becauſe the Diſtance was divided by 2, gives 
355, 2 for my whole Difference of Latitude. So 

lain 


Plain Sailing, Caſe the Sixth. 
Difference of Latitude and Departure being given, to find the Courſe 
„ Diſtance. YE 
XR VL E. | 


Put two Cyphers to the Departure, and divide it by the Difference 
of Latitude, then look in the Table of Numbers, in the Columns 
belonging to Difference of Latitude and Departure, for the neareſt 
Number to the 1 the Degrees anſwering to that Number will 


be the Courſe. Then to find the Diſtance proceed as in Caſe the 
2d, or 3d. | | 


E X AMP L E. 


A Ship ſails between the North and Weſt, till ber Difference of Latitude 


is 184 Miles, and her Departure 115 Miles, I demand her Courſe 
and Diſtance. 


Having ſupplied the Place of Tenths in both theſe Sides, which 
makes them 184.0, and 115.0, I then put two Cyphers to the De- 
parture which makes it 115000, and divide it by the Difference of 
Latitude 1840, and find the Quotient to be 62; againſt which in the 
Table of Numbers, under Difference of Latitude and Departure, I 
find 32 Degrees for my Courſt, and with that Courſe, and my Diffe- 
rence of Latitude, (by Caſe the Second) or with that Courſe, and my 
Departure (by Caſe the Third) I find my Diſtance to be 217 Miles. 

Note, By theſe foregoing Rules for Plain Sailing, you may work 
any Caſe in Traverſe, Mercator, Parallel and Middle Latitude, only 
by ſuppoſing the Names of the Sides and Angles in Mercator, Pa- 
rallel and Middle Latitude, to be changed into the Sides and Angles 
they repreſent in Plain Sazling. e 


T N AVER S E. 


The ſeveral Courſes and Diſtances a Ship ſails being given, to find what 


airett Courſe and Diſtance ſhe has made good, and her Difference of La- 
tude and Departure, . ; > 


SL. 
| Make a Table as on the following Side, and ſet down in it your 
ſeveral Courſes and Diſtances, then by the Rule, for Cafe the Firſt of 


Plain Sailing, find the Difference of Latitude and Departure to each 


H 2 [1 


Plain Sailing. : | 51 | 


op Plain Sailing. 


of the Courſes and Diſtances, and ſet them down in the Table, op- 
poſite to the Courſes they belong to, tak ing Notice that the Difference 
of Latitude muſt always be ſet in the North Column, if the Courſe 
be Northerly, and in the South Column if the Courſe be Southerly; 
and the Departure muſt always be put in the Eaſt Column, if the 
Courſe be Eaſterly, and in the Weſt Column, if it be Weſterly. 

Then add up all your Columns of North, South, Eaſt and Weſt 
ſeparately, and ſet down their reſpective Sums at the Bottom of each 
Column, and if you have but one Column of Northing or Southing, 
and but one of Eaſting or Weſting, then their Sums will be the Dif- 
ference of Latitude and Departure of the ſame Name with the Co- 
lumn they ſtand under ; that 1s, the Difference of Latitude will he 
Northerly, if it ſtands under the North Column; and the Departure 
Eaſterly, if it ſtands under the Eaſt Column, Sc. 

But if you have Numbers in all the Columns. of North, South, 
Eaſt, and "Weſt, then take the Sums of the North and South Co- 
jumns, and. ſubtract the leſſer from the greater, the Remainder will 
be the Difference of Latitude, of the ſame Name with the greater 
of them: Alſo do the ſame with the Sums of the Eaſt and Weſt 
Columns for the Departure; then with that Difference of Latitude 
and Departure, find the Courſe and W as in Caſe the Sixth, 
of fan Sailing. 5 


E X A M P L E. 


4 Ship 5 the following Courſes, viz. SSW. 54 Miles, V. by S. 39, 
NW. by N. 40, NE. by E. 69, and NNW. GO Miles; I demand her 
direct Courſe, Diſtance, Difference of Latitude and Departure. 


| Diff. of Lat. | Departure Note, Tis by this Method that 
Courie: Biff. North |South| Faſt Welt: | the Difference of Latitude and 


SSW | 54 49. | 20.7 | Departure are found in working 
W by S 39 26 38:2 | any Days Work at Sea; and 
NW by N40 | 33-3 | [122.2 |. from the Difference of Latitude 
NE by E | 6g | 38.3 | 57-4 and Departure ſo found, we find 


Z 
2 
2 
D 
© 
> 


©. 123.0 | the Courſe, Diſtance and Latitude 
127.057 5157-41 194-1 by Dead - Reckoning, Meridian 

57:5 57-4 | Diſtance and Longitude made ; 
Diff. Lat NI 69.5 [DepW.erly) 46.7 all which will be further explained 


in the Rules for — a Journal. 
Courſe N. 34 O00 W. Diſtance 4 Miles. 


—p 


To 


To Work any Right-angled Triangle, by the foregoing Rules for 
PLAIN SAILING. | 5 


In all Right-angled Triangles that are to be worked by the Tables, 
you are to ſuppoſe four Things, viz. Courſe, Diſtance, Difference 
of Latitude and Departure, two of which muſt always be given to 
find the other two: Then as theſe Rules are wrote for working of 
Plain Sailing, if you would work any other Sailing by them, as Mer- 
cator, Parallel, Middle Latitude, or any other Right-angled Tri- 
angle, you muſt ſuppoſe the Sides and Angles of that Triangle to be 
called by the ſame Name that the Sides and Angles they repreſent in 
Plain Sailing are called by, and then work them as if it was a Caſe in 
Plain Sailing. | 

As for Example.” The North and South Line, is any Right-angled 
Triangle (but whatever Name it is called in the Sailing it belongs to) 
muſt be work'd as if it was Difference of La:itude in Plain Sailing: 
The Eaſt and Weſt Line as Departure; the long Side as Diſtance, 
and the Angle oppoſite to the Eaſt and Weſt Line as Courſe, For 
Example ſee the following Figures. 


Figure for Mercator's Sailing. 
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Merid. Diff. of Lat. to be worked as Diff. of Lat. 


Departure 


— — 


Difference of Longitude to be work'd as Departure. 
; Figure 


Figure for Paralkl Sailing. 


Diſtance to be work'd as Departure. 


**— — _ 2 — ä 


Figure for Middle Latitude Sailing. 


Mercutor s Sailing, | 55 
Mercator's Sailing, Caſe the Firſt. 


The Latitudes and Longitudes of any two Places being given, to find what 
Courſe and Diſtance a Ship muſt Sail from one Place ta the other. 


RU LE. 


Having the two Latitudes and two Longitudes given; find the 
proper Difference of Latitude, the Meridional Difference of Latitude, 
and the Difference of Longitude, (as by the Rules for that Purpoſe) 
then with the Meridional Difference of Latitude, and the Difference 
of Longitude (taken as Difference of Latitude and Departure) find 
the Courſe by the Sixth Caſe of Plain Sailing, and with that Courſe, 
and the proper Difference of Latitude, find the Diſtance by Caſe the 
Second of Plain Sailing. 


A MB. 


What Courſe and Diſtance muſt a Ship ſail from a Place in Latitude 
50.00 North, and Longitude, 03.10 Weſt, to a Place in Latitude of g 
17.10 North, and Longitude 59.11 Weſt ? , 


Lat. fail'd from — 50 o N.] Mind Parts Long. fail'd from og 10 W. 
Lat. bound to 17 10 N. 3474 | Long. bound to 59 11 W. 
r i 
2428 ” 60 
Proper Diff. of Lat. 1970 Miles - 


Mer. Dif, of Lat. C Diff. of Long.  g361Miles 


Having put two Cyphers to the Difference of Longitude, and di- 
vided it by the Meridional Difference of Latitude, I find the Quo- 
tient to be 138, againſt which in the Table of Numbers (under Dif- 
ference of Latitude and Departure) I find 54 Degrees for my Courſe ; 
and with that Courſe, and my proper Difference cf Latitude, I find 
my Diſtance to be 3348 Miles. 3 8S@ e Qis. | 

The Courſe being thus found in Degrees, I want in the next Place 
to know what Quarter of the Compals it is in, that is, whether it 
be ſo many Degrees from the North towards the Eaſt, or from the 
North towards the Welt, &c. to do which take the following Rule. 

If you are to fail from a greater North Latitude to a lels, or from 
North Latitude into South; or from a leſſer South Latitude to a 
greater, then you muſt fail to the Southward. | 

But if you are to fail from a greater South Latitude to a leſſer, or 
from South Latitude into North; or from a lets North Latitude to a 
greater, you mult ſail to the Northward. 5 


* 


56  Mereator's Sailing. 

If you are to fail from a Greater Eaſt Longitude to a Leſſer, o- 
from a Leſſer Weſt Longitude to a Greater; or from Eaſt Longitud: 
into Weſt, you muſt fail to the Weſtward, except the Difference o 

Longitude be more than 180 Degrees, and then you muſt fail to th: 
Eaſtward. | 5 FS 
But if you are to go from a Greater Weſt Longitude to a Leſſer, or 

from a leſſer Eaſt Longitude to a greater, or from Weſt Longi- 
tude into Eaſt, you mult fail to the Eaſtward, except your Difference 


of Longitude be more than 180 Degrees, and then you mult fail to 
the Weſtward. | 


-£:X-A . . 


In the foregoing Caſe of Mercator's Sailing, I find by the two Latit. 
that I am bound from a Greater North Latitude to a Leſſer, viz. 
from 50.00 N. to 17.10 N. then by the Rule I muſt fail to the South- 
ward; and I find by the two Longitudes, that I am bound from a 
Leſſer Weſt Longitude to a Greater, viz. from 3.10 Welt to 59.11 
Weſt, then by that Rule I am to go to the Weſtward, therefore my 
Courſe will be South 54.00 Weſt, or SW. 4 Weſt neareſt. 

This firſt Caſe of Mercator, being the Caſe that is always made uſe 
of, to find the Courſe and Diſtance from Place to Place, or to find the 
Bearing and Diſtance of any Place, from the Ship at any Time, I have 
ſet down the Work of it at large, and ſhall leave the other Caſe for 
the Reader to exerciſe himſelf with, by working them by the Rules 
already given him. ; 


A Table of the Angles which every Point and Quarter Point of the Compaſs 
| makes with the Meridian. N 

D M D M D NM D M 

+ | 2 49] | 24 |25 19] | 4+ [47 49] 6+ 70 190 

+ |5 37 | 24 |28 op] | 44 0 38 64 73 07 

+ | 8 26 | 24 30 560 | 44 [53 26] 64 |75 56 

1 | 15) 13-j8845] |5 [56 15] 7 178. 45 


14 [14 04 | 3+ [30 34] | 5+ [59 04 7+ [81 34 
15 16 52 3+ [39 22 5% [61 53] 74 |84 23 
15 [19 41] 34 [42 11 5% [0441 | 7% [87 10 
| 2 422 300 | 4 [45 ool | 6 [6730 | 8 [go o 
The Uſe cf this Table is to turn Points into Degrees, or Degrees into Points, as follows : 
Suppoſe I would know how many Degrees 5 Points are, then I look for 5 Peints, and againſt 


it I find 56 Deg. 15 Min. or it I would know how many Points 42 Deg. 17 Min. are, I 
look for the neareſt to it, which is 42 Deg. 11 Min, and againſt that ſtands 34 Points. 


The 


Plain-Sailing. 57 


The Courſes and Diſtances being ſet down in à Traverſe Table, 
as in Page (52) it will be found neceſſary for the ready looking them 
out in the Table of Difference of Latitude and Departure, to know 
what Angles they make with the Meridian, (or as we commonly ſay) 
to know how many Points there are, for which Reaſon I have here 
given the Figure of .the Mariner's Compaſs, which is to be uſed as 
tollows. |; 1 

Example iſt. Suppoſe I would know how many Points I muſt look 
out for in the Table of Difference of Latitude and Departure, for a 
SW, by W. Courſe. 

Look in the Figure below, and againſt the Point mark'd with 
SW. by W. you will fee the Figure 5, which ſhews that you muſt look 
out for 5 Points. 

Example 2d. How many Points is E. by N. 4 E. againſt E. by N. 
I find 7, and my Courſe being Point more, it makes 7 4. 


r — »- 00 . — 
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58 Difference of Latitude and Departure for 4 Point. ; 
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NſTLat. Dep Lat Pep 


200. 809 90[ 2510280. 712. 3 
201 809,9] 522517124 
202.810 © 53 252.7 12.4 
203.5] 10.00] 54|253.7 12.5) 
204.8] 10.10 551254.7|12.5 


— — — — . 


— 


205.8 10, 125625 5.12.6 
206.8] 10. J 57256.712.6 
207.8 10.2] 58 [257.7127 
208.7 10. 30] 59 [258.7]12.7 
209,7 10. 3] 60[259.5112.8 


— — — — 


210, 10. 4][261 0269.72. 8 
211.7] 10.4]| 62261712. 
212.7 10.50 631262.7112.9 
213.710.064 263.713. 0 

0 0 8 21 . . a 214.7 10.6 1264.7 13.0 
16.0000. a a | , 215.7] 10.6[|266|265.7|13.1 * 
17 Ofloo. : ; ; || 17 216.7] 10.7]] 6766.7 13.1 7 
18. o0ſoo0. 8 ; | 217.7] 10.7|| 681267 713.2 P- 
19.0 a 8 ; 218.7] 10.8]] 691268.7|143.2 
20.0001. 9003.40 .9 195-9] ; 219.7] 10.8] 70[269.7113.3 


* — |— 1 


21.0 R . ; a . N 220.7 10.9271 270.7|13.3 
22.0 . ' . 221.7] 10.91] 721271,7|13.4 


op ks hren e 


23 [23.0 a 222.7 11.01] 731272.7 13.4 7 
2424. 0001.2 74 73.903. 60] 24[123.9 [06.1]| 7473.81 08.5 24|223.7] 11.0]| 74273 713.5 VP. 
35 (25 0122-9 75 74: 23-211.251224-9 [22:21 75112421 03.68 512347] arent 25 [27471035 
26 25,0101.3 76 |[75.9103-71|129[125.8 [06.2176 [175.80 08.622622 5.7 11.1]|276|275.7|13.6 5 
27 27. [01.3 77 [76.9]03.8|| 271126.8 [06.2|| 77 |[176.8|o8.7]| 27|229,7| 11.2 77[276,7114.6 7 
28 28.0001. 78 77. 903.8 28 127.8 [o6.3]] 78 [177.8]o08.7]] 28227. 11.2 78277713. 0 
29 29.0001, 4 79 |78.9103.9]| 291128.806.3]| 79 78 8Jo8.80 29228.7 11.30 791278.7114.7 
| | 32 [30 c|225) | 32 179.9123-91|_32 1229 8126.41| 32 [179:8)08.8]_301229.7] 11:31 221279 7123-8 


| 31 |31.0j01.5| | $1j80.9104.01|131[130.8[06.4||151 [180.8] 08.9]231|230.,7] 11.4 2811280.7113.8 
32 |32.0101,6 82 [81.9]04.0]| 321131.8 [06,5 82 181.8 08.91 3202317114 82 281-7113.9 
33 (33.000 1.60 83 82.904. 1 33 132.8 [06.5 33) 182.8] og.off 33|232.7] 11-5|| 83(282.713.9 
| 34 34.0001. | 84 |83.9]04.2]| 34]133.8 [06.6] 84|183.8] 09,0] 34 233" 7111.50 842837140 
35 35. 0001.7 85 84.904.235 134.8 6.8 8 5 184.8 09.1 _35[234-7 234-7] 11-5] 8 5 284.7 14.0 
36 36.0 01.8] | 86 |85.9[04.2|[139 [135.8 [06.718618 5.809, 236|235.7| 11.6||286|285.7|14,1 
37 37.0001. | 87 86.904. 30 37 (136.8 [06.7 87 186.8] 0g9.2]| 37|236.7 11.60] 871286,7|14.1 
38 |38.0101.9| | 88 [87.9]04.3]| 38 [137.8 [06.8|| $3]187.8] 09.2] 38|237.7] 11.7]| 88287 714.2 
39 39 001.9089 88, 904.4 39 138.8 [06.8|| 89 188.809. 30 39[238.7] 11.7]| 89[288.7|14.2 
40 A4. oz. 0989. 904. 4 40 139.8 [06.9]| 90 189.8 09.3 40 1239.7 11.80] 90 289.7114. 


241 [240.7] 11.8||291|290.7|14.5 
42 |241.7| 11.9]] 92[291.6|14.4 
| 431242.7| 11.9]| 93[292.6|14.4. 
44 [43-$[22-2] | 94 [93-9]04.6]|| 44[143.8[07.1|| 94[193.8[09.5|| 44/243,7 12-0|} 94[293.6|14.5 
| 45 |44.9]0%.2| | 95 4.904. 7 451144.807,1|| 951194.8]09.6|[_451[244 7] 12-0] | 951294 6114.5 


46 45.902.396 0 f. 904.7 146145. 8 [07.2] [196 [195.8] 09,6248 [245.7] 12.11]296 [295.6|14.5 
47 [46.9102.3] | 97 6 904.8 471146.8[07.2|| 97 [196.8] 09.7] 47 [246.7] T2. 1 97 1290.6114.6 
43 47.902.498 97.9}04.8 48 147.8 [c. 98 [197.8] 09.7] 43 [247.7] 12,2]] 93 [297.6|14.6 
04.9] 49 48 [. 99 [198.8] 09.8 49 [248.7] 12.2]| 99[298.6)1 4.7 
59.0,04.9]|1501149.8[07.4| [100 [199.8] 09.812 52 1249.7] 123113201299. 299.6/14, 7 
De: fat Dit ſBep [Lat Bit Dep Lai 5 unbeß Lat Dia Dep Lat 


= 
| 


— —— Re ee ES — — 


| for 7 5 z Points. 


————— 


Ditterence of Latitude and Departure for 


+ Point. 59 
Din{Lat Der Dut{Lat Deren Lat ]Dep|[Dutt ] Lat [Dep| Dit Lat Lat Dep Diſt Lat ga 
—1 [01.0 ooo, i 51150,8105.0f[101 [100,5 09.9 151 e. er 260.0797 7 257 249.8 24 6 
2 ſoꝛa. oo, J 525 1. 80 5. 1 o2[101.5}10.0]| 52 [i 51.3 14.94] 03 201.019.800] 52 [250.8|24.7| 
3 [o. Joo. 30 5352.75. [ 03 lo. 510.110 53 152.315 9 3g. 019.9/ 53 [251 8024.8 
4 [94:9102-4] | 5$4153-7195»3]| 4/103. 5. 54 53.301 5. 10 04[203.0/20.6|] 54 [25:,8|24.9| 
eee bete 
6 [o. c oo. 6 5655705. 5106105. 50.4156 155.3 (5.311206 205,0 20. 2 256 [254.8 25.1 | 
| 7 [07.4109.7]| 57156.7105-6]] 071106. 510, 57 t56.2]t 5.4 07 [200.0 20.2 57 (255.8025. 2 
8 os. oſoo. 8 5*157.7105,7]| 08[167.5110.6|] 58 [t57 211 5. 5 08[207.0/20,3j| 58 [256.802 5. 3] 
9 [029.c[00.9]| 59}58.7105.3}] ogjro$.5|10,7]| 59 [158.2|t5.6]| og 208. ol20.4 59 [257.8|25.4| 
10 10. 001. o 60 59,7059 12 109. 5 10,8] 60 159.21 5,7 101209. 020.5 _bo 258.8 25.5 | 
1110. 9/01. 10 6160.76. 001110170. 510.961 [160 2|15.7]|211 [210 0 20.6|| 261 259,725 6 
12 [11 gjo1.2|| 6206 7. 76.10 12111. 5011.0 62 161. 2Jt 5. 8 12 1 1.0 20.7] 62 [260.7 25, 
13 (12.90 1. 300 6362.76.20 13 (T1. 3 1.0 63 62.21 5.9 13 212.0 20.80] 63 [261.7 25.8 | 
14 [13.9]01,4|| 64]63,7106.3]| 14|r24. -5|11.2]] 64 163.201 6.00 14|213.0 20 g|| 64 [262.7 259 
15 14.901. 50 6064. 64.2.4 444 15114. 411.2065 [164 21/1 6.1 214.0 21,00 65 [263.7 26.0 
16 [15.901.6]| 6665. 6e.7106.5 S$11126[c15.4111.311166 165.216. [a 16 [21 5. 0 21. 10266 [264.7|26.1 
17 16.90 1.7] 67/66, 76.60] 17 141 11.4]] 67 [166.2[16. |. 27 418,012. 2 $7 265,26. 2 
18 17. 901.80] 6867. 706.7 1817.401150 68 [167.2 16.4 18 217. o'21. al} 68 1266.7[26.3 
19 18.90 1.9 6g168.7106.7]| 19 118.41. 69 [168.21 6.58 191. 9 21. 44 69 [267.7[26.4 
20 19 992. 74469. 59.2.8 8 _201119.4[11-7]] 70 169,201 6.6 _20 218. 218.9 21,5 22 268.726. 5 
21 20. 9002. 1] 71170, 70.706.9 9][121[320.4111.8][171 [t70.2[16,7|[221 [219.9 21. 21.6||[271 269.726 6 
22 [21.9102.2]] 7271.77. 0% 221214719] 72 [171.2]16.8|| 22 220.9 21,7 72 1270,7 26.7 
23 [22.9102.2|| 73172.6107.1]| 231122,4112.0]| 73 [172.2[16.9]| 232219 21,8|| 73 [271.7126.8 
24 123.$G102.3]}} 74 73.6 97.200 241123.4]12-1]} 74 173.217. 0 24 1222.9 21.9 74 [272.7 26.9 
25 [24:9122:4]|_15174-6127:3]|_25 [124-4122 75 [£74:2117.2|_25 [223:9'22.0f|_75 [273.7127-0 
26 [2 5. 902. 5] 76/75. 607. 4126125. 412.3076 75.2017. 2 [226 [224.9 22.1276 [274.7271 
27 26. 902.60] 7776. 6%. 5 27 126.4012. 4] 77 76.2017, 3] 27 ba 9 22.20 77 275,272 
28 [27.9 02.7 7857. 60%, 6 28 127.408. 5] 78 77.17.40] 282 9 22.3 78 276,727. 3 
29 [28.9102.8]| 29 78.60%, 29128 4012.60 79 178.117. 50 29 22755 22,41] 79 1277-71574 
39 [29.9]02.9 80179.6107.8 _39[129.4|12.7 80 179.1/12. 639228 9 9 22, 22.5 30 278.7]27+5 
31 [39.9103.0]| 81180.6[07.9]|131 |130.4112.8]|181 [180.,1]t7,91[231 [229. 9 22. 22.6||281 279.6127.6 | 
-8103.2]| $2181.6j08.0| 32[131.4[12.9]| 82 181.1017. 80] 32 [230.9 22,7|| 82 280. 627.7 
-$103-2]| $3182.6j08.1]| 33]132.4\13-0|| 83 [182.1]17.9]| 34 [231. 9 22.3]] 33 [2$1.6]27.8 
.$103.3]] 848 3. 608.20 34 133.41 3.1] 84 [83.1018.00/[ 34232. 9 22.9] 84 282. 6227•9 
-$103-4]|_$5184.610$.31|_35[134.4[13-2||_$5 184.118.1032 33.9 23.50 85 283.6028. 
803.50 868 5. 608.4136135. 313,386 [8.101 8.20[236 234. 9.23. 11286 284.6 28.1 
803.60 8786. 608. 5 37/736.3 013.4] 87 [186.1]18.z]| 37 235. 9.23. 287 28 5.628.2 
8003.2 8887.6 08.6 38 137.301 3.50 88 87.118,40 38 236,9 3,3 88 286.60 28.3 
03.80] 89 88.608.739 138.313.6089 188.1018. 50] 392379 23.4] $9 [287.C|28.4 
03-9 | 9©189.6103.3]| 41 39.313. 7 90 189.118.6040 38.8 23.5 90 [238.6 28.5] 
-9104.0] | 91]90.t[08.9]1141[140, 3113.8} [191 90. 118.7 [241 39.8 23.60[29 1289.6 48. 6 
S8ſo4. 1] 921.69. 00/] 42[141.3113.9] | -g2 |191.1]18.8]] 42240, 8 23.7] 92 290.628. 7 
04.20 932, 6o9. 10 43 (142.314,00 93 92.18.90] 43]241.8 23.8] $3 291.6028.8 
804.30 9403.59.20 143.3014, 94 93.1] 9.0] 441242.8 23.9] 94 292.6028. 9 
eee eee eee 24.0 95 262 
804. 5 965. 509.4146145 3114-3] [196 [t95.1119.2}[2467244.8 24.1296 294.6 29.1 
804,606 97 96. 509. 5 47 146.314.497 196.1 19.31] 47 245.8 24.2|| 97 295.6129.2 | 
Sor. J 98197. 509.6] 48]147.3]14-5}| 98 [197,0}19.4]| 48 246.8 24,3 98 |[296.6|29-2 
84.8998. 5109-71} 49148. 314.699 198.019.549 247.8 24.4 99 [297.6(29.3 
- 2104-91 [1090199.5109.5][1501149. 3114.7] [200 199.0019. 6 250 248.8 $ 24.5] | 300 [298.6129,4 | 
Lat J|Difi|DepſLar || Dutt] DepjLa: | Dit [Deo Lat De. Tat Lat Dill !Dep | Lat 


for 7 Points. | 


6 


6 
— 


. . | 
| 60 Difference of Latitude and Departurefor 4 Points. 
D La | Lat. |Dez{{Dift; Lat Dep £1 
—2 [01.0 198.8 [29.5 251 248.3/36.8 4 
2 199-8 [29,61] 52 249-3) 37.0 +: 
3 [03-0 200.8 [29.8 $31259.-2|37.1 3 
4 104-0 201.829 9|| 54 251.2037.3 1 
842 202.830. 0 55 [252.2 37-4 4 
6105.9 203.8 [30.2 350 [253-2 37-5 4 
| 71job.9 204+7 [39.4]| $7 (254-2]37-7 F 
| 8107.9 205. 730.50 53 /255.2137.8 
0 03 9 206.7 30. 6 59 [256.2 13.2 A 
22122 [297-7 [39:3]|_60/357.2138.11 
13 [10,9 208.7 30.9 261'258.2 38.3 *, 
| 12 [11.9 209,7 |31.1]] 62 259.1138 4 ? 
13 [12.8 210,7 [31.2]| 63 260. 1038.6 7 
14 13.8 211.7|31.4|| 64 261.1038. 5 
181142 212.7 (37:51| 05 263-21:3.9] i 
16 15.8 0,3 213 7131711266 263. 1039.0 5 
17 [16.8 214 6131.8 67 264.1 39.2 £ 
13 [17.8 215.6|32.0]| 68 265.1039.3 3 
19 [18.8 216.6[32.1]} 69 266.1] 39.5 5 
| 20 [19.8 217.6 32-31[_72 267 1039 6 5 
| 2120.8 218.6 32,4 271 268.1 39.7 85 
2221.8 219.6 32.60] 72 269.0399 4 
23 [22.7 220.6|32.7]} 73 270.640. o 1 
2423.7 221.6 32.80] 74 271,040. 2 8; 
25 [24:7 2 2 222.6133-011.75-272-0/40-3 9 
26 [25.7 223-5133-11]276 273 0040. 5 1 
27 [26,7 224.5 33.3] 77 274.0040. 6 | 
28 [27.7 225.5334 78 275.0 40.8 
29 28.7 226,533.60 79 276, [40.9 
30 29. 704.4 111. ; 10 26.4 2275 33.2 20 277.0/41.1 
31 30.704. f . 228.5 33•9[281 277.941, 2 
32 [31.7 o4. 112. a 229.5 34.00] 32 278.9414 
33 [32.6 | 230.5 |34-2]] 33 279 9141.5 
34 [33.6 231.5 34.30] 34 280. 9041.6 
35 [34-6 336232 4 34-5||_3s 231.9]/41.8 
36 |35-6 233-4 |34-6]|286 282.9 41-9] 
37 136.6 234-4 | 34-8]] 87 283.9/42.1 
38 37. 235.4 |34-9]| 88 284.9042. 
39 38 6 236.4 |35-0|| 39 2$5.9|42.4 
40 [39-6 237-4 |35:2]| 90 286.8042. 5 O 
41 j40.6 238.4 135311291 287.8042. 7 8 
42 41.5 239-4 [35-5]] 92 288.8[42,8 
43 [42-5 240.4 [35-6|] 93 289.8043. o 
| 44 [43-5 241.3 |55-3]| 94 290.8143.1 
45 [44-5 242.3[35-9}]_95 291.8 43.3 
4645. 5 243,336.10296 292.8434 
47 146.5 244 336.297 293.8043. 6 
| 45 [47-5 | 245-3136-4|| 93 294.8]43.7 
4948. 5107.2 914. N 246.336.5099 295.714 3-8 
| $2149. 5107-3] [1*< [58.9[14-71[159 [143,422.01 [200 [197-8 129.31252 1247-3 [32:711322 296.71 44.0 
Dia[Dep hl. a U 21h] Dep Lat Difi/Dep Lat E Dep ö Di Dep Wat bn Dey La! 
for 7 Points. 
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Difference of Latitude and Departure for 1 Point. 61 
D.njLat (Dex [JDit, Lat Lat )De, [[Diſt) Lat |De, IPI Lat |Der]|Diſt| Lat Dep 
1 [o. oo 2|| 51150. o 99. 1119,7 151|148.11]29.5]|2v1 [197.1] 39.21} 251 246.1 49.0 
= 3 52 510 100. 019.90] 521491029, 02 [198.1] 39,4]| 522471 49.2 
3 [o. 900.6 5352.0 101. 020.10 53/150. 9 9j| 03[199.1139.6]| 53/248.1'49.4 
4 103 9100.8]] 5453.0 102.0120.3]} 54150 30.0. 139.80 54249. 1 49.6 
eee 103-oſz0.5]|_55[152-0[30.2]| ele 88 49.8 
6 05.901. 20 5654 9 104. oſao. 715% 53030 4||206[202.0 40. 202562 51. 7/50. 
700.901. 4/0] 5755,09 104.9 20.9] 571154 0130.6] 7203, 040.4] 57 252.0050. 
8 [o. N ol. 105.9]21.1]] 58 154.9 30.8] 8204.0 40.6 5802 53.0 fo. 3 
9 106.902 1.30] 591559 31.00 09[205.0 40.8] 5902 54,0 50 
107,921 5 _bo 156 93,1905. 9 41.0 560255 0150.7 
1c8.9]»1.7][1611157.9131.4] [211 [206.9 41.226102 56. 0 
109.8[21.4}} 621158.9 [31.6|| 1220.9 [41.4 62/2 56,9 
110.8022. 0 631159 831.80 13(208.9 41.60 632 57.9 
111.8022. 24 64/160.8 [32.00 14 209.9 [41.8] 642 58.9 
112.8122-4]| 651161.3132.2}| 151210.8 [42.0\| 6802 59.9 
113.3jz22,6][166[162.8 [32.4] |216|211.8 [42.1]| 266|260,9 
114 7122.8]] 671163.8 |32.6|| 17[212.8 [42.3]] 67/261.8 
115.7123-0|| 68 164.732.8018 213.8 42.50 68[262.8 52.3 
116.7232 6916573300 19214.8 [42 7] 9263.805275 
117.7123-4]| 70 196.7 33-2] |_22]215-7 [42.9]| _70/264.2]52.7 
118.7123.61[171 167.7 33-4 2211216.7143 11|271'265.3]52.0 
119 6023 3]| 72[168.7 [33.6|| 22]217.7 [43.2]| 72 266.7531 
120.6240] 7369.7 [33.3] | 231218.7 43.5 73267. 53.3 
121.6624. 24 74j170.6134.0] | 24|219.7 43.7 7468.7 $3+5 
122.6124.4 75 171.6 34-1] | 25 220.6 143.9] _75:269.7153-7 
123.6124.6||176|172.6 [34.3] [226|221.6 [44.1 276/270.7(53-9 
124.5124.8]] 771173.6 [34.5] | 271222.6 [44.3 77/271.6 54. 
12 5.55.0 7874.6 [34.7] | 23]223.6 [44,5]] 78272, 6 54.2 
126 5125-21] 791175-5 [34-9] | 2912246 |44-7]] 791273.6 54. 
127:5125:4]|_801176-5 [35-1] |_321225-5 [44-9]|_80/274.6\54.6 
128.5]25.6||1$1|177.5 [35.3] [#37]226.5|45.1]|2821/275.6{ 54.8 
129.5125.8|| 8278.5 35.5] 32[227.51[45,3]| 820276. 5 
130.4] 26.00 83 179.5 035.7 33/228. 545.50] 83277. 5 
131.426. 1 84|180.4 [35.9] | 34/229.5 45,7] 84278. 5 
132.4/26.3}| 8$51181.4 6.180239. 3482([ $51279.5/55-6 
133-4126.5]|1186[182.4 [36.3] [236|231.4 |46.0||286,280.5 
134.4|26.7]] $71183.4 [36.5] | 37]232.4 |46.2|| 87j281.5 
135.3126.9]| 88184 4 [36.7] 38233 446.4 33]282,4 
136,327.10] 89|185.3 |36.9| | 39234446. 60] $9]283.4] 56 
237:3]27-3]| 901286.3 [37:1] | 421235-4 [46:8)}_901284 4; 
138.3/27.5}|1911187.3 |57.3| [*421236.4 [47.0||291]285.4 
139.3 9 92[188.3 [37.5] | 421237.3[47-2]| 921286.4|57.0 
140.2[27-9]| 93j189.3 [37.7 | 431238.3 [47-4]] 93]237-3, 57.2 
141.2j28.1|| 94|190.2 37.9 | 441239.3 [47-6|] 941j288.3}57 
1428.30 95 191.2 38.0 | 451240-3 47.8 951289.3} 57.6 
143.2 28.519619 2.2 38.2246 [241.2 |48.<||296[290.3]57.8 
144, 2.28.7 [97193238 4 47 242.2 48.2] 97}291.3}58 
145,128.90] 98 [194.2 38.60 48 243.2 48.4 98292. 58.1 
146.129.2099 1952 38.80] 49 [244-2 48.60 9929 3.2058 
142.129.3200 196.139. o 250 1245-2 48.8 3991294-2 53.5 
ep | Lar Bil ep TLar Dit ep bay 57 Dep at 


for 7 Points. 


1 


m 4 — — 
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62. Difference of Latitude and Departure for 14 Point. 
Dit L: : Dep]; Diſt Lat [Dep] Dit, Lar Den Din Lar [De-- 


— 


Dit La . Din 
| 1 01,0|00.2]| 51|49.5/t2.4! [101 98.0124.5 [x51 146.5136. 7] [201 [195,0148.8] [251 
1 2 01. 9.0. 5] 52 50. 4/12.%% 02 98.9124.8]] 52 [147.4|30-91 | 02[195.-9]49-2]| 52 
1 302 9,0, 70 5381.42.93 99.980 53 148.437] 031196.9149.3]| 53 
103-900 840403. | 04[102.9125.3]| 8149.47 | 041197-9149-61 54 
3 284. 9191.2 8 $3 4 13.4 0 5 101 9 25-5 8 150 4 37.7 05 198.9149.8 55 | 
6 95.8 Ot.5|| 56154.3]13.6| {x106|102.8]25.8]|155|151.3|37-9] [206|199.8|50.1] |256 

7 jb. 801.7 57155-31139} | 07 [103.8]26.c|| 57 152.3] 38-2] | 07]200,8[50.3]] 57 

8 '@7.8)}01.9]| 5$|56.3114.1| | 08|104.8]26.2]| 58 [53.3 38,4] 08]201.8]50.5]| 58 
9 08. 70.20 59 57.214.309 |105.7]26.5|| 59 154.238.609 202. 750.80] 59 
10 O9. 70.4 6058.21. 6 10106, 26.7] 60155 2/38. 1002037510 bo 


11 |10.7|02.7]| 6159 2114.8] |111[107.7127.9|161|156.2[39-1] [211]204.7[51.3] [261 
12 11.602 9]| 62 j60.1 15. 1 121103.6[27.:]| 62|157,1] 39-4] | 121205.6|51,5 62 
13 [12 603.2 63 |6r,t|t5.3]| 13|109.6j27.5]| 63|158 239.6] | 13]206.6|51.5|| 63 
14 [r3.6|03.4|| 64 |62.1|15,6|| 14|110.t]z7.7]| 64|159.1]39,9] | 14]207.6]52.c| | 64 


15 14.63.60 65163.1]15,8|| 15|111.6]27.9]| 65 |160 104% 0180208. 6082.2 65 


03.9] 66 64.016.016 [112.528.2166 161.0040. 30 [2 16209. 5|52.5| |: 66 


15˙5 
17 16.504. 10 6765. 0016.30 17113. 528,4] 67162. 0040. % 17/210. 552,7 67 
18 17. 504.4] 68 66.001650 18114. 528.70] 68 163. 0040.80 18211. 5053.00 68 
19 [18 404,60 69 66.9 16.8019 115.4J 28.9 69 163.941. 19]212.4|53-2]| 69 
20 19.4 


| 04,9] 70 167.9]17.c| | 20 116.4[29.2 _791164.9]41-3] |_2<[213.4[53-5}|_70 
| 21 [20.4105.1}] 71 68.9 I7.3] [1211117.4129.4] [171 165.9 41.6 2211214.4153+-7] 1271 
| 21.3/95.3]| 72 169.8[17.5|| 22\118.3]29.6]| 721166.8141.8]| 22|215.3[53-9|| 72 
23 22.305.600] 73 [50.8|17.7]| 23119.3 29. 73 1167.8]42.0]| 231216.3154-2|| 73 
24 23.305,8 ] 74 |71.8|18,0|| 24/120. 3030. 1] 741168.8]42,3] | 241217. 3154-4] | 74 
25 24-3/06.1 75 [72.8 18.2 251121.3130.4 * 169.8042. 50 251218. 3154-7 [_75 
26 25.206. 3 763.718. 5 [126|122.2|q0.6|[176)170,7142,8] [226|219.2|54,9] [276 
27 26. 206.60] 7774.7 18.727123. 2030.9 ][ 77 (171.7 43.0 271220.2|55.2]] 77 
28 27-2 06.80] 78[75.7]19.0| | 2801242031 10] 73]172.7143-3]| 23]221.2[55-4|| 78 


29 BY. S327 79 |76.6|19.2|| 29|125.1]31. 3 791173.6143-5]} 29j222.1 $5.6]]| 79 
39 |29 1007.3 80 77-6119 4||_39|126.1]31.6 80 174.6437 30/223. 1058.9 ][ 8 


31 30.107. 50] 81/78.6619.7/(131/ 727.1031. 31.8] |181 175. 6044.0 [231 |224-1]56.1||z81 

519.90] 32|128.c|z2,1|| 82176. 5044.2] 320225. 0056.40] 82 
33 32. oſos, o 83 80. 5 20.2 33129, 032.3 83 177. 5044.5 [ 33/226. 0 56.60 83 
34 33.08.30] 8481. 5/20. 4 34/1 30. 0032.60] 84178. 5044.7 34/227. 0056.9 ][ 84 
35 34.0 28.5 ][ 8582.50.35 (37,003z2. 8085179. 5 45.0 35 228.0157.1 85 


36 34.908. 8683.4 20.9 136 131.9;33.0 186 130.4 45-2 236 228.9 57. 286 
37 35•9 09. 00 87 84.4ʃ 21.100 37 13293. 821181445, 40] 3729.9 57 87 
38 36.909.288 85.4 21.4 38133.9 33.80] 88 182.4457 38/230. 957.8088 
39 37.809. 50 8986.3 41.0 39134. 4 ,33+$ 89 [183,43/45-9} | 39/231.8]58.2]] 89 
40 [38.8109.7]|_30|87.3;21.9||_49|135.8/34.0/|_90[184.3]46.2| | 32.888.325 
41 39.80.00 g1 88.3221 [41 136.8 8 34. 3 191185. 346.4247233. 8 58. 602917 
42 40.0.2] 9289.2 22.4 42137. 34.5 92 186.246, 42234.758.80[ 92 
43 41.710 4 9390.22.60 431138.7|34.7]| 93 |187.2[46.9]] 43]235-7159-0|| 93 
44 42.0.7 94 91.2 22.80] 44/139.7 35.0 941188;2]47-1]| 44]236.7159.3]| 94 
45 43-7110,9]|_95|92.2/23.1 451140.” 35-2 95 1389,2147-4 +51237-7159-511_95 
46 44.6 11.2 9693.1 23-31 114% ½141. 6035. 5096 190. 147.6246238. 659. 8/296 
45•6611.4/J 9794.1 23.6047 142.6 35.70 97 [191.1[47,9]| 4712 39-6]b0.of| 97 
48 [46.6|11.7]} 985. 123.80 43 143.636.0098 192.7048. 1] 48]240.6]60.3]| 93 
| 49 [47,5/11,9]] 99|96.0/24.1]| 4$|144.5}36.2]] 99[193;o[48.4]} 49[241-5[60.5|| 99 . 
1.52 50 48.5 12.2100 97-2124-3[2521245:5 145.5036. 36.511292 [19440143.6 50 24275 60, 90.7 nn 2999 72:9 
Din Per Lat Diſt DepLat Dit Dep (Lar Dit Dep Lat Dit Hep ILat at [Dit Deo . 
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Difference 7 Latitude and Departure for 13 Point. 


03 


: — 3 1 75 | 
D:4(Lat | Dep Diſt Lat Dx Diſt Lat Lat [Dei Diſt) Lat De! Di +, Lat | De; Pitt Lat | Lat Wo 
2 2.0 O10 311 $1 1143.3 14.8 101 96.7129 151144 5 1 ** = 251 15 may 2 : 
| f 6 29, 52 145•˙5 . , . 
2 891.9 00.6 $2 49.5 IS.1 O02 | 97 6 0211 : 58.9 53 242.117 3.4 
| | ; $3.6'29.9}| 531146.4 [44 4|| 3194.3 
z |92.9100-9]} 53150-7[15.4]] 031 9 . 44,7] | 04 [195.2 59.2 54/243.1/73 7 
$[02.2]} 54[51.7115-7]| 94 | 99.53%. 54[147-4 [44-7 5 
5 [o4.t]01.5|| 55|52.6]1c| o5 [100.330 844 05[198. 2]! 
67% %½ 7 56153.61163[106 [101,4/30 7[156[149.3 [45 2| [206 1 . 145-9174. 
-b.7102.c]| $7154 5116 J 07 [102.4131.0]| 57[150.2 [45.5 4 is 1 * 50 — 3 , 748 
ee 5 ee rf Sh ugh fag org be 45 f. 
: 3 152. . : | 
9.4 JJ $91 $6.5117-111 09 OY + bo : .1 146.4]} 10/201. 0 [60.9 60/248.8. 17 54 
10 |09.6loz.g]| 00157-4117 .4]} 105.3031 gf} bo 963-214 4. 7 2 | 
11 40,53. 77 58.477.711 106.2 32 27611541 [46.7] [211 |201.9 wy * 249.8 4 $4 
12 TH 53.50 6259.3 18.0 120% 32.500 62155. 04700 12 * 1 „ + 
13 12.403.800 6360 3018.5 13 [168.1]32.8]| 631156.0 [47.5 r 22 76.8 
1 13.44 04|61.2118.61] 14(109.1033[ 647569476 * * 62. 65 1 6 76.9]. 
15 114 41:4 4|| 65162 2118.9]| 15|110.1133-4 1287-9 7.91 261205-2 162-4 1 
16 1652 04.6 66 63.2|19.1 116 111 0[33-E|[166[153.9 [48.1] |216|[206,7 * "0s og bogs. ; 
17 [16.30% 67]64-1[19.4]| 17 [112.0133 60 67259 bel 63.20 68/228? 727 
18 17.2 05.20 63]65.1|19 718 112,934 200 68[160.8 [48.- : 0 6 32 69 1 7 
19 18.205. 6956 002.0 19 113.9034 500 69|161.7 49.0 Fee 78.3 
2019.100587 67. 0020. 30] 20 [114.8 34: . 162.7 149-3] 25 e e 
81 0 56177 67.9]20.6||121|115,835-1]|171]163.6 (49 602210217. 23 2 259-3 +5 
22 $1.1 o06.4|| 72168.9]20.9]| 22 [116.8]35-4]] 72]164.6 [49.c|| 22 bg. . 73 wh 7% 2 
67 73169.9|21.2]| 23[117.7135-7]| 73]165.6 50.20 23/213 464,7 0 3 
23]22.c100.7 6 196.5 |50.5| | 24/214.4 |65.0|| 74/262.2 79. 5 
24 [23.0107 / 74|70.8[21.5]| 24[118.7136.0]| 74 48 2021 6 751263.2 79.8 
25123-9127 31|_75'71-8121-8]| 25119 6136-3]| 751167-5 | — —2|—22 — TT re pg 
26 24 9.57.5 76 72722 00126 [120:6136.5||176 168.45 51 01 [22 pg. 955 bs 4 gi a 
2725.800780 77|73-7122-3]| 27 [121.5136.8]| 77[169.4 IF 28 ka 68. 18/266. $0.6 
re: 219.2 66 40 79 267.80. 9 
8 6622.90 29]123.5137-4]] 79]171-3 51.9] | 291219.2 [66.4 fe 
29 127.8108.4]| 79175 8 2|| 301220.1 [66,7 80/268,0|31,2 
30 [23.7]08.7| $0176.6/23-2]| 30 1124.4[37:71|_80[172-3 . ( 7.o||281\268.9|81.5 
31 f. f . [77-5/23-8 [131 ,. [173-3 [52-5] (3312217 ( 6 f 
32 30.6 09.3]| 32 78.5 23.8 32 [126.3]38-3]| 8274.2 [52.8] | 32 3 BY of's 83/2 4-1 x 
33 31.6 09.6 83 ig 33 127.3 38.6 83 175˙1 534 33 1 <4 84 $4 3 $5.4 
3432.50 90 84 80.424.434 128.238.900 84176153434 239 44. 7 8257 
3531.81 2[U88ʃ(87.3/¼24.235[129.203N.2 * N LIN a $2.9 
36 34.5110.4 36 8283 24.9 136[130.2[39-4|{186[178.0 [53.9] [236 1 4p. 87 454 ; * 
3340.0 3ʃ372.T[ 333719. 4 * +4 30 227 869.6 8275.83. 
336.41 1.00 88 84.225.580 38 132.1040. 27 8.7 (6% 3 89/258 6183.3 
39 [3711.3] 52 8 59133040. 39 136.9 [544] 5 2222 99/249 277.84. 
40 [38.3122-61|_90186.1126-11| 401134 0140.01] go[tdr.® 155.111 40 ep ery {ow 
41 39.2119 91 87.1 26.4 141 I 74,9 40.9 191 182.8 55˙4 241 1 22 92 ; Sig 48 84. 7 
42 40.20 12.2 92 $8.0 26.7 42 135.9 41.2 92 183.7 927 42 * — 7 15 4485 4 
43 [41.2|12.5|| 9389 0027.00 43 130.9 * = 125 * 2 5 OY 94.281.408 5.3 
; 8 9.027. 30 137. a 85, 
3 bg: pag: 2232 2427.04 23.2. 56.8082 . 8 
46 44-0113.3 96 91.9/27.8||146[139.7]42-3||196|187.6 56. 8 240 1235-4 71-3 15 ww: 3 4 8 
47 45.013.606 97 [92.8\28.1]} 47 (140.742, 6 97 [188.5 [57.1 2 * 4 ow 98 ies 96.40 
48 45.9 13.9 98 93.8 28.4 48 141.6 42.9 98 189. 5 57. 4 — * oy, 99 286. 1 86. - 
is (8162 eee ee 
92.147:9114:5h119 22. [15 1143-5143:5112001197-4 | Dif [Dep ITail[Dif]Dep Tat 
Der Tarp DSL D (Dep La. pfuſpep Lat [[Dif]Dep | Lai|[Di#]Dep 


for 6 4 Points. 


64 Difference of Latitude and Departure for 14 Point. 


. — 


— 


Da L= | Dey, Dilt Lat D | (Dif Dif Did Lat (Dep 
1 a 5148.0ʃ17.2 [101 201 2511236 384.5 
2 01.9 90,7] $2149-0[17.5]] oz 0 2 $2 4237.3 84,9 
3 02. 8 1,00 5149.97.93 03 53238. | 85.2 
4 03-8121.3]| 54|50.8{18,2|| og 04 54 [239-1] 85.5 
5 (24:7]21:71|_551$2 8128.5) | os L51193:<29:<l[_55 [240.1] 85,9 | 
6 05.6 oz of| 561527 18.9) 106 200 2552410 86.2 
7 0b. 6 22.400 57153 7119.2} | 07 07 37042, 86.6 
o 1974S 2 71| 53154:6]19.5| | c$ 08 22 242.9] $6.9 
9 08 5193-A| 59155-5]"9 9| | 09 09 59 243.80 87.2 
e — EA 
1111049357 . 111 211 161 245 7 87.9 
12 11. 304. 0 12 12 62 [246.7] 88.2 
13 12 2004, 4 13 13 63 247.6 88.6 
1413. 204,7 14 14 54 243.6 $3.9 
21 22 0 Is _$51249-5| 89.2 
16 [15.1/05.4 116 216 266|250 4| 89,6 
17 [16 oſog, 17 17 67ʃ251.4 89.9 
18 [15,0|06.1 18 13 681252.3j 90.3 
19 17.906. 4 19 19 69253.3 90 6 
EE = — E 
2119.80 1 121 221 271255.1 91.3 
22 2070.4 22 22 72 256.1 91.6 
23 21.207, 7 23 23 732570 91,9 
24 22.608, 1 24 24 74 258.0 92.3 
25 288.4 A 25 | 751258.9| 92.6 
26 24. 5 08.5 126 226 276259.9 93.0 
27 25. 4009.1 27 27 77 [260.8] 93. 
28 26.4/09.4 28 23 78 [261.7] 93. 
29 2.309 8 29 29 79 [262.7] 94.0 
30 28.210 1 30 30 2263.6 94.3 
3129 2010.4 131 231 181 264.6 94,6 
22 [30-3120,8 32 32 82 [265.5] 95.0 
33 [31-21[11.1 33 33 $3 |260,4| 95. 
34 [32-0115 34 34 $4 [267.4] 95. 
35 [33:2111.8 35 35 35/268 30 96.0 
3633 9112.1 136 230 286 269.20 96.3 
37 |[34-3$j12.5 37 37 87 270.20 96.7 
38 33.8072 8 38 38 28271. J 96.0 
39 36.713. 1 39 39 89 [272.1] 97.3 
49 222013. 49 40 _99 [273.9] 97.7 
41 [38.6[x3.8 141 241 291[274.0 98.0 
42 [39-5j14.1 42 | 42 92 [274,9 98.3 
43 40 514.5 43 43 931275, 98.7 
44 41-4 14,8 44 44 94 [276.3] 99,0 
| 5 (8:4185-2 [= —— 25 [277:7].99:4 
46 [43.3]r5.5 146 245 296 [278.7] 99.7 
47 [44-3]15.8 47 47 97279 600, o 
48 '45.2 16.2 43 48 98 [280,6]100.4 
49 46.116. 5 49 49 9928 1.5 t 00, 7 
$2 (47,1116.3 x50, — 4 300 |a82.5[192.9) 
Hit DeplLar Dit Diti Difil Pepl Lat 


for 6 Points. 
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2 Difference of Latitude and Departure for 2 Points. 6 5 
Duty Lat | Dep Diit Lat |Dep [Dau Lat | Lat Den Dit Lat [De; | Pit Lai D Din Lat; Dep 
x [00,9 00.4 $1/47,1}19.5| [101] 94,7 38.7 1511139 $1578 201, 185.7 76.9] 251ʃ4231.9/ 96.1 
| 2 [01.8|00,8]| 5248.09 g|| o2| 94,2[39.0| 52 [140-4 58.20 02[186.477.3]| 52 [232.80 96.4 
3 02. 8001,10 53/49 0/20. 30003 95.2139.4 53 [144,4{58. 6 o31187-077.7]] 53233 $| 96.8 
4 193-7]21-5]] 54149-91207] | 04 38 1139 80 541142-3158.9]| 4188.78.10] 52/2347] 97.2 
Err 
6 [05.5192.3]] 5051 7121.4; [166 97-9140.6 156 [144 4]59,7] |20t|190. 3178.8] 1256 [236.5] 98.0 
7 106.5]092.7]| 57152.7]21.8|| 07] 98.9147 of 5745. 1 60,1 71191.3179-2]]| 7237.5 98.4 
$ ). 4003. 1 5853 6|22.2|| o8| 99.804130 581146 .0]66.5]| 8192.2 79 6|| 58 [238.4] 98.) 
9 [98.3193-4j] 59154-5122.6||.og9| 100. [41.7 59 146.9 60.9] 993. 1080.0 59 1239.3] 99,1 
10 109.2j03.8]| 60 55-4123-0| | 10 101.6042, 0 60 147.8 $(61.2 2 101194,0]S0.4]| 60 240.2 99.5 
1110. 204, z 61156.4/23.3] [221 |102.6142-5] 1161 148.8 5b 211194.9 080.8026124 99.9 
12 [11.1}04,6|] 62 |57.3]23.7] | 22 cl 42. 149.7162.0|| 121195.9]81.1]| 62242, 100, 3 
13 [12 005. 0 63 |58.2|24.1] | 23 a 50. 662.4] 13]196.8|81.5}| 6343. foo. 
14 12.905. 4] (4/59 124.5] | 14 451.5162.8 | 14|197.7]$1,9]} 04 243-9] 101,0 
rs [r3-9195,7]|_$5\60.1124.9] | 15 152.5}63.1] 151198.6182.3}\ 051244.8[101.4 b 
16 14.8006. 10] 66161.0/25.3] [116 153-4)63,5||216]199.6|82.7||:66/245.8|101,8 | 
17 [15.7196.5]] 67 [61.9 17 154.363.9170, 58 3.0] 67 246.7102 2 
18 16.606.968 [62.8 18 155.2}64.3]} 131201.4j83.4]| 68 247.6102. 6 
19 7.60%. 3 69 63.8 19 156.1064. 19202. 3083.80] 69 248.50 10 3. o 
eee eee e e 2 3 
| 24 19.408,00 74 65.6 I21 158.0 65.4 221004. 84.8 2710250 4103.7 
| 22 20.308.472 66.5 22 ) 158.906 5.80] 22|205.1]85.0]| 72|251.3]104.1 
23 |21.3/08.8]] 73 [67.5 23 159.8166.2 | 230206. 008 5. 3] 73|252.2[104.5 
24 [zz. aſog. 2 7468.4 24 160. 866.6] 24/207. 008 5.7 
242.8 61] 75 69-3 25 2161.22. 107,986 1 
26 24, o 19.0 76 70. 2 126 162.6 67.4 4 226|208,8 $6.5] 
| 27 (24.910. 3] 77 [71-1 27 163. 5167.71] 27/409. 786.9 
28 [25.9 10,7 78 72.1 28 $1164. 5}68,1]] 2$|210.7]$87.3 
| 29 [26.8|r2.1]| 79|93.0 29 165.4068. 5 29/2 10.6087. 6 | 
80 2322 30 166. 38.9 30/211. 5088. o | 
$1174-8 131 167.2169.3|[231|213-4188.4 
82|75.8. 32 168.269.7322 14. 4088.8 
7 33 169. 170.00] 33]215. 3089.2 
77.6 34 170.070. 44] 34/2 16.2089. 6 | 
78.5 35 170.9]70.8]| 35|217-1189.9 | 
79-5 136 171.271 236/218.0]g0. 3 | 
$0.4 37 172.3|71.6]] 37219. 090.7 
81,3 33 173. 772.0] 38|219.9]g1.1 
82.2 39 174.67, 3] 39 20.8091,5 q | 
$3.2 _40 47 5-6 6 172-7] |_49/221-7]941-9]| 90 267.9 171.0 
84.1 141 176.5 5 73-1] 1-41|222.7{92.2|[291|268.91111.4 
85.0 142 177.4173-5|| 4223. 6092.60 92 269.8|111.8 
85.9 43 117$.31743-9} | 43/224.5093. [[ 93 270.7 112.7 
$6.9 44 179.2 74.2] 441225+-4|93.4|| 94|271.6 112.9 
$7.6 _45 180.2 24.6 451220.4|93.8 95 272.6 112,9 
$8.7 146 181.1075. 00 [2461227-3194-11[296|273.5\113.4 
89.6 47 182.075, 4 4728.24.50 97 [274.4[113.7 
90.6 48 182.9]75.8|| 48429. 14.9 8275,30 114.0 
91.5 49 183.9 76.24] 49 30.195, 3] 991276.3/114,4 
242285 eee zee. 
Dep Ditt Dep Lat Diſi Dep Lat itt Dep Lat 
for 6 Points. | 
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66 Difference of Latitude and Departure for 2 4 Points. 


ill Lat |D<y Dep 

20,9100.4]| 51|45.1|21,8||101| g1.3143.21511136.5164.0]201 [181.7] 85:g]}251[226 9/107, 
01. 800,9] 52'47,0122.2}| o2| 92, 243.6 52 137.46 5. 0 2182.6 86 40 52 22,8010). 8 
02. 70,30 53|47-9122-7]| 03] 93.144. 53138, 30e 54] 3183.50 86.8 53 228.7108. 
03.6 1.7 54|48.8|23.1] | 04] 94'0[44-5)| 541139 2195.3] 4184.4] 87.2 wo, 108.6 
04-5102-1]_55149-7123-5| | 95 | 94-9144:9_55 1140-21663] _os|135-3] 37.71} 551[230-5|109,6 
05. 402.60] 56|30.6|23.9] [06 95.8[45.3]|1561141.0166.7|206|[186.2| 88.10256231.4 109. 5 
06. 303.0] 5751 5024,47 96.7 [45.5] 57 (147,967, 1 7187.1] 88.5 57 (232.3010979 
57.203. 4 5$|52.4|24.3| | 08] 97.646. 2] 58 142.867. 6 8188.0] 88.9 58 233.2110. 
08. 103.8] 5953 3/28.2 [09 98.5 46.6 59 (143.7068, 9188.9 89.4 5923410110. 
og 9/4, 60154-2125 1 99-4/47.c|| 5 44.6% 8 4 101189.8] 89 80935. 111.2 
þ 11 [og 904,7 61551026. 1011100. 347.5161145. 568.82 110190. 7] go.21|261|235.9]111.6 
| 12 10. Sog. 1 62 56.0026 f 12|101.2\47.9]| 62 146.4069. 3 1219.60 90.6 62236 8112.0 
p 13 11.800 8.60 63 57.026.913 103. 48,3 63 147.3069.7 13]192.5] 91.1 237.7112. 5 
| 14 fz. %%% of| (457.927.414 103. 0048.7 64 148.270. 1 14/1934] 91,5 04 [238.6 1129 
| 15 [r3.6|06.4 65\58.8|27.8 | 15 [103.9[49-2||_651149.1]70.6]| 1511943] 91.9 651239-5|114.3 
16 14.56.80 669.728.2116 104.8049. %166 fl 50.0% 1.02 1619.2 g2.41}:56|240.4|113.7 
17 5.400%. 3] 67150.6128.6| | 17 105.850. 67|151.0/71.4)] 17/1961 92.8 | 67 241.3|114.2 
18 [16.3197.7]| 68 [51.5|29.1] | 18[106,7]50.5}| 638 |r51.9]71.8]] 181197.0] 93.2 68 242,2 114, 6 
19 17.2008, 0 69 [62.4 42.9 19 10 . [50.9 69 |152.8]72.3]] 19]197-9] 93.6 69 243.1115. 0 

9 


11 


Dut Lat |Vep| [Dit] Lat Dep Dil] Lat Dep|| Diſt] Lat (Dep Dit Lat 
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20 |18 1098.66] 70 53.329.920 108. 56 1. 3 70 [1 53.7 7277 2198.8 94-1 244.0|115.5 


121|109,4]51.7]171|154.6173-12221]199.8} 94.571245. 0115.9 

22 19.9094] 7265. 030.80] 22110. 3052.2 72155.5173-5|| 220200, 94.9 721245-9|r16.3 
23 20.8 09.80] 736.0031. 20 23111. 252.6 73 156.474. 0 230201. 6 95, 4 73 246.8116. 7 
24 21.7/f0. 30 7466.9 31.60 24/112. 153.00 74157, 374-4 24/202. 5] 95.80 74|247.7|117.2 
25 [22.6110 7 2 67. 832.1 _25|113.0153.51|_75 158.2|74.8]] 25203, 4 96.2 751248.6 117.6 
26 23.5 11.10 76 68.732. 5 [126]113.9]53-9 176 159 117 55311226|204.3] 96.6127 6 249.51118.0 
27 24,411.50] 77{69.6]32.9]| 27|114.8154-3]} 77 (160. 007 5. 7 2712052] 97.1 250 4118.4 
28 25.3 12.00] 7870. 5 33.4 2815.54. 7 78 160.976. 1 280206. 10 97.50 78 [251.3118 g 
; 29 116.65 5.20 79 161.8076.5 29207. o 97.91 79]1252.2{119,3 

30 27.1012. 8] 80[72.3]34.2|| 39 |117.5]55.6 80 (162.722. 0] 30[107,9] 98.30 8/2 53.1119. 
31 (28.01 3. 3 $1|73,2[34.6]|it31|118.4]56 0018 1[163. 677. 42310 208.8 98.802812 54. 00/120, 


4 — 
0” 
\O 
8 
to 
— 
5 
+ 
— 
— 
— 
2 
(SS) 
wo 
CO 


| 32 [2$.9|13.7]| $2|74-1]35.1]| 32|119.3[56.4 82 [164.5|77-8]| 32|209.7] 99.1 254.9 120.6 

5 33 029 8014.10] 8375. 0035.5 33120. 2056.9 ] $3[165.4|78.2]| 33/2 10.6 99 6 255.8|121,0 

34 30.714, 5 84]75.9]35.9] | 34[121.1]57-3]| 34/166. 3078.7 3411. 5100. 256,7|121.4 

35 [31.6|r5.0]| 85176.8|36.3]| 35[122.0[57.7]|_85|167.2[79.1}}_35/212-4[10e.5)} 85]257.61c21,9 

36 32.5 15,4 86|77.7136.8||136[122,9]58.2}186 [168.1179,5 213.3100. 9 258.5122.3 

37 |334|15.8]] 87 78.6037. 2 37123. 8058.6 $7 |169.0|80,0 214.2 101.3 2594122. 

33 34.416.288 79.637.638 124.759. 0 38 169.9080.4 215.1010180] 88 [260.3012 3.1 

39 35.316.789 90.538,17 39 125.659.4089 170.8080. 8 216.0102. 2 [ 89 261.2123. 6 

1 49 |36.2|17.1]| 90|81,4,38.5| | 40|126.5159.9] 90 [171.7 $1.2 216.902. 6 90[262.1]124.0 
4137.1, 9182.3038.9 [147 |127.4[60.3|[191 172.6081, 


217.81103.0 263.01124.4 
218.71103.5]] 92 263.9 124,9 
219.61103.9]] 93 [264.8|125.3 
220.51104.31|] 94 et pl 125.7 
_451221.4[104.8]] 95[266,6|126,1 
222.4105. 2096 267.612 6.6 
223.3105. 60 97 [268.5 27. 0 
224.2106. 0 93 [269.4 [127.4 
22.1106. 5 99270. 3127.8 


42 38. 0018.00 92 83.239,30 42 128.460. 92 [173.6/82.1 
43 38.918.493 84.1 39.80 43129, 361 1 93 174.5082.5 
44 39.818.894 85. 040.2] 44/130, 206 1.6 94 175.483. 0 
] 45 40 719.2 2388.94.50 [1 62.0] 951176.3|$3,4 
46 (41.6119.7|| 96[$6.8/41.0| [140 [132.0[62,4||196 [177.2|83.8 

42.500, 0 97 (87,7/41.5]| 471132,9 62.9 97 178.1084. 2 
48 43.4 20,5 98 88.641. 48 133.806 3.3 98 179.0084. 7 

44.321.000 99 89 542,3 49 134.7063. 7 99 179.908 5,1 


50 (45.2 21.4100 90 442.8015135. 664.12 [180.8|85.5 22 -01106.911300 [271,2[128.3 
Dit Le L ö Dep'Lar D Dep Lan DiviDep Ta D Pep Terhi Dep! Tar 


for 5 4 Points. 


Difference of Latitude and Departure for 24 Points. 67 
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172.3194751 2214 
2178.20 952] 52 222.3 
179.0 
179 9] 96.10] 54 224.c|119.7 
180.8 96.6 55 224 g91120.1 


199.3|106.5||276 243.4 
200.2|107.0]] 77 244-3 
201.1[107.4|| 78 245-2 
202,01107.9]| 79 246.1 


202.90 08.4 30 247.0 


Dep | (Dift Lat Dep | 


1 18.3 
118.7 
95.00 53 223.1 119.2 


181.7 97.1]|256 225.8|120.6 
182.6 97.5 57 \226,7]121.1 
133.5] 98.00 58 227.6|121,6 
184 3] 98.5|| 59'228.4|122.0] 
0 185.20 98,9 50 229.3 122.50 
185,1 99.40 [261 230.24 1230 
187.0 99.9] 62 231.11123-4 
187. 9100.4] 63 232.0123. 9 
188.7 100.8] 04 232 8124.4 
189 6101.30.54 233.7124 
199.5|101,8]1260 234.61125,3 
191.4|102.2]| 67 235.51125.8 
192.300. 7] 68 236,41126.3 
193-2|103.2|| 69 237.3126. 7 
194.0103. 7]L 2 238.1127. 2 
194.9104, 1 271 239.0 127.7 
195. 8104.60] 72 239.9128, 2 
196.7]1105.1 73'240.8 128.6 
197.6|105.5]| 74,241.7 
198.4|106.e)|_75 242.5 


_— 


203.708.380 281 247.8 
204.6109. 30] 82 248.7 
205. 5109.8] 83 249.6 
206.41 10.30] 84 250.5 
2c. 3011.70 35 251.4 
208.2 111.2286 252.30134.8 
209.0|111.7]| 87 253-11135-2 
$1209.9|112.1|| 88 254.0{135.7 
210.3|112,6|| 39 254.911 36.2 
211.7|113.1|| 99 255.81136.6 
212.6|113.51 [291 256.7|137.1 
213.4\114 ©|| 92 257-51137.6 
214.31114.5]| 93 258.4/138.1 
215.2[115.0|| 94 259.3|138.5 
216.11115.4|| 95 260 21139.0 
217.0|115.9] (296 261.1|139,5 
217.91116.4|| 97 262.0139. 9 
218.7|116.8|| 93 262.8|140.4 
219.6|117,3]| 99 263-71149.9 
220.5 117.80J[30% 264.6|141,4 
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68 Difference of Latitude and Departure for 23 Points. 


Lat [Dep Diſt Lat Dep 1 


re 


172.403.3251 215.3129. 
173. 30103. 8 52/2 16.1129. 5 
174. 10 104.3 532 15. 0 fr 30. 5 
175. 0104.8 $4/217.9 130. 5 
175.8105. 4 218.2 7 

176.7 105,9 25602 19. 60131. 131.6 
177. 5106.4 57220. 4 132,1 
178.4106.9 58/22 1.3 132.6 
179.3 
180. 110%. 9 60 223.01133.6 


187.00 108.4261 223-911 34-1 


1310] 


107. 4 2 422 133.1 


— 2 — 


_301197-3 


138.2 
189.6 


181.8109. 0 
182.7 
183.5 
184.4 
185.3 
186.z]r11.6 
187 of 
187.8|312.6 


190.4[114.1 
191.3 
192.1 


193.8 
1947 
195.6 
196.4)1117.7 


198.1 
199.0 


199.8 
200.7 


201.6 


202.4 
203,3j121,8 
204.1 
205.0 


4005.8 


206.7 


43 
41209. 30125, 4 


207.6 
o$.4 


62122 4.7 
63/225.6 
64 226.4 
8227.3 


671229. 0 
68 229.9 
69 230.7 
294231. 6 


134.6 
wa 
135-7 


136.2 


136.7 
137.2} 
137-7 
138.2 
138.8 


2710232.4 
72233.3 


73 234-2 
744235. 0 


22209 
27602 36.7 
771237:6 


139-3 
139.8 
140.3 
140.8 
141.3 
1418 
14? 4 


78|238.4 
79,2 39.3 
80240. 2 
2810241. 0 
820241.9 
830242. 7 
84/243. 


_$51244.4j146. 5 


2861245.3}147.0 
$71246.2|147.5 


580247. 
891247. 
204248. 


92% 5.4 
940252.2 


142.9 
143-4] 
143-9 
144-4 
144.9 


249.6 149.6 
93/251. A127 6 


145.4] 


146.0 


143.0 
148.6 
149.0 


150.1 


1511 


„31100. 2 


102.30 49 213.6 
102. 8/2 50 fa 14.4128. 5 3002 57.3 154.2 


Dep Ta — [Dif 


| 45|210.x _95]253-0' 151.6 
1246 |211.0| 296[253.9 152.1 

47 11.9 254,7 152,6 
48 212.7127 4 88025 5.6 153˙1 


100.7 
101.2 
101.8 
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Difference of Latitude and Departure for 3 Points. 69 | 
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= oy De; Dil] Lar [Der Di] La: [Dep |DiltſLar: (Dep [DI L (Dep) 
x |00.8 28.3 101 84.0 56 11151 [12 NY. 1 75. = 
; 5-5 83-9 201 16 1 . — 

2 01.7 28.91 O2 84.856.) 5226.4] 84.4 02 | 7 oker'y, 15 7 2 
292.5 29.4 3 85˙657.2 3127.2 * 279 5 40.0 
4103-3 30.0 04 | 86.5]57.3]} 541128.0] 85. 113. * 140.5 

(=== 45:7Þ32:61_25 |_$7:31$2-3|_55 [1229 eee, 
6105.0 31.1006 88.58.9188 [129.7] 86. 12 705 - 41.7] 
7 oy 31.7 97 | 89.c1 39-4} 57 [130.5] 37. 11150 e joy an" 

30 * 32-2 03 89,8 50. C 58 1314 . : 1175. A 22˙7 143.6 
4 z e 244 33.5] 09 52 f 8 47 8 
10 [08 3 | f . 
2 eee e eee 
» 0 2 7 1 5 . — 
1210, 34.4 12 93.162.262 7 | | pu c 145.0 
34 ey” 35 2393.22.80 *31135.5] go. 0178.30 6 21845 
14 11.6 35,6 14 94.3 63 3 6. 136.3 | . 64 218. * * 
nf Ed 36.7015 95.6153 gf} ®5[137.2] 91. ; 1 D oy N. 
15 13.30 36.7 116 96.4 64.4166 138.0 5 n 120.0 266 177 — 
183 37.2 17 97.306 5.0 7138.8 92. r Th 
18 [15.0 37.80 13] 98,1165.5 68| 139.7 pans * _— * 
19 [15.5 438.30 29} 98.966. 10 69140. 5 93. whe at 6 222 8148.9 
22 .2[38-9||_20] 99-8[66.7]| 71147. 3] 94. n 
1 TN 39.42 1100.67, 710 2:21 95 ef z2 11837 — = 
22 18.3 .914 0.01] 221101.4 67.8 72 * ' | . * II 150.5 
2319-1 40.6|| 23102. 3068.30 731143.8 : * 7 220.1151. 
1 5141.7] 24103. 168.9 74[144.7] 124-4 74 — 5 SITE 
- 20.813. 52.4041. [CZ He.) 69.41] 75(145. 5 97. 125,0 75 eee 
16 21-6 42.2126 104.8070 176|146. 4 97 8 2 — — 
: . 46. ; 91125. | 
* 22.4 42.8 27705. 670.5 77 1 - * pu 22941%33e3 
1 23˙3 43.3 28106. 471.1 78 (148.0 98. 5126. 78 4 272 
1 7043.9 29107, 71.7 79 148.8 99. 4072.2 79 ii 
2 124-9 | 44.4 30 108.172. 2 80 149.6 . f 127.8 2 — 1 
3125 8117. 67. 30450131108 9072 878110 241 lag. —— 
. ; . . a 8.2028 
32 4,64. | 82 68 442.6 32015. 773. 3: 131. 3l 701. J 3292.28. 32 234.4736. 
14 [28.3 7 53/1663. 83) 152,11 107. 129 4/83 1 7 2 
34 128.3 8146.7 341111.4174-4 84153. 0 5 98.6 24 235-3 2 
35 [29-2 [47-21_35 [112.217 5-0 85|r53.81102.8) 4 Fo 2 £6 
35 [29-9 47.81136|113.1175-5[136|154.61103. 7196.2 131.1862378 47. 
— y-- x 1 48.3 37 1113.9 76.1 87 1555 . 131.7 37 248.6 * '9] 
38 (31.6|27T. 73.2143.91] 331114.7170:7 88156. b 91132, 3872 . 159-4 
39 [32-4127 74.049. 4 39 115.677. 89|157.21105. 7032.30 39 242.3160. 
42 33+3] 74.$150.0} 40 116,4 77.8 90 158.0 . y 133.2 N. 182.7 
41 34.1022. 75.750 6 1410117 278.31 | ———— — — 
' .30191|1158.8 112. ? | 
6 [269/230] 95 06.561] 424 4 9 . ee 
a 51.7 431118.9179-4\} 93 | SI" If e 
44 [36.6 52.2 44/119. 780.00 94 135-0 93/243-61162.8 
+5 [37:4 79 052.8] 45 120. 5080. 5 95 
46 38.2 79 853.3 1461121,4131.1 196 
4 39-1 80.65 3.9 4722.28 1.7 97 
39,9 81.554.448 [123.082.298 
2 82.3055. 49 123.9082.80 99 
8 0 85 SLS Ae Se- 35 
Lia Depll. a0. Bey ſĩ at Dm Dep Lat {Diſt | 
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Difference of Latitude and Depar ture for 34 Points. ; 

Dep Dift|Lat Dep Di — Lat De [Di | Dep > 

50.5 51 47.0 30 4001 81. 1]60.2| 149.5 * 

01.21 52 41.8 — 81.9 60.8 150.1 is 

01.8 5342.6 82.7614 150.7 1 

02. 4 5443 53.5062, 151.3 0 

03-0N_33 Le EIPED 21:5:-9) 

03.6} 56 85,1163.1 152,5 E 

04.2 57 8 5.9163. 153•1 is” 

04-81] 58 $6,7;04-3 153.7 2 

05-41] 59 87.5 64.9 154.3 

o6. 00 88.3 65.5 8154.9 

06,61] 61 89.110 6.1 155,5 

07. 1 62 89 9066.7 156.1 

07.7] 93 99-7167-3 156.7 

08.31 64 91.5167.9 157.3 

— he 24 $1157 9 

09.5 66 93-2]69.1 158.5 

10.1 67 94.0069, 1591 

10.7 58 94.870. 3 159.7 

11.369 95.670. 9 160.3 

11.9]_70 96.4171-5 160. 

12.5071 97.272. 1 161.4 4 

13.1 72 8.c|72,7 b 62, © 

13.773 98.8173.3 162.6 

14-3 74 99.61743.9 163.2 

14-9 75 100.417 4.5 163.8 

15.5 76 101.217 5.1 764,4 

16.1 77 102.007 5.7 165. 0 

16.7 78 102. 8076.3 165.6 

17.3 * 103.6076. 9 143. . . . 224. 066 2 

12.91. 104.4177-4 166.8 

18.5 81 105.278 © 7167.4 

19.10 32 106.0 78.6 226. 50168. 0 

19.783 106.8 79.2 227.3168. 6 

20.3 34 107, 679.8 169.2 

20.9 88 108.4 80.4 228.9 69.8 

21,4 86 109.208 1. 5 a 229.71 70.4 

22.01 87 110. oſð 1. 6 a . ; 230.5|171,0 

22.6 88 110.808 2.2 0 a 8 231.3171. 6 

23.289 111 6082.8 ; a 232.101 72.2 

23.8.2 112.4834 152, «71143-0 [232.9]172.8 

24.4091 113.2084. a . . 233-71173-4 

25.0 92 114.9,84.6 ; a . 234.50 74.0 

25.61] 93 114.8j85.2 | a ; . 235˙ 3074.6 

26.294 115.68 5•8 a . 236.1|175.1/ 

26 80 9576 21116. 436.4 2 023.928. 175.7 

27.496 117. 2 87,0 237-71176 176 3| 

28.00 97 r18.0;87.6 238.5|t76.9 

28.6098 118.8 88.2 8239.301775 

29.20 99 119 7, '$8.8 240.1178. 1 

29.8100 82.6120. 5 89.4 240.9]178.7 
Dep[Lat [Dif Dep|Lat Diſt De p | La: Dep Tat at 

for 45 3 | Points. 
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Difference of Latitude and Departure for 3 4 Points. 71 ; 


| 


$ Lin Lat | Dit Lat Dep 
95 —— | | * 3 | 
* 4 116.7 201 1 2 2 
5 2 117.5 194.7598 
+ 3 118.2 195.5011604 
it 4 119.0 $4 [196.3[161 1 
2 5 119.5] 98. $5 [197-1 161.7 
7 6 120.6 197.8 162. 3 
2 7 121.3 57 198.6763 0 
5 3 122.1 8 [199.4]163.6 
9 122.9 200. 1164.2 
10 123 6101, 60 200.9164. 9 | 
124.401 201 7/165. 5 | 


125.2 
126.0 
126.7 
651127.5 
128.3 


62 [202,5]166.1 
631203.2|166.8] 
64 1204.0}167,4 
65 [204.8}168.0 
205 61168.7 
67 [2c6.31169.3 
68 207. 117.0 


69 20%, 9170. 6 
70 208.6171. 2 


132.1 5 | 271 1209,4[171.9 
132.9 210.2172. 5 
133.7109. 7 . | 211.0061731 
134.501 10.3 . 5 211.7173. 8 
135.2111. 0 7117.5 [212-51174,4 


276 [213.3|175.0 
77 1214 11175.7 
78 [214 $|176,3 
79 [z215,6|176.9 
80 [216,4]177.6 
281 [217.1 2 
82 217.9ʃ178.8 
83 218.7179. 5 
84219 5 180.1] 
5 220, 2180.7 
286 [221001814 
87 21.8182. 0 
145.3 : : 9288 [222.6]132.6 
146.1|119. | 223-3]183+3 
146,8|120, . a 22410183 9 
147.6121. a 224.9184. 5 
148.4121. : 225.6018 5.2 
b 226.418 5.8 

227.2186 40 
228.0187, 1 


228.7187.7 


: 229.51188.3} 

. 98 230.3189. 0 

5 99 231.1189.6 
31.7 90 5. 1200 231.8190. 
Der [Tat Difl Lat Dift 525 Tos 


for 4 Points. 
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72 Difference of Dun and Departure for 3 7 Points. 


Dep | Dith Lat. Lat Dep [Bu]. Lat? ep 
148.9 135. 0 185.9 168, 

149.6 135.6 186. 70 169.2 

150,4 136.3 187.4|169z49 

151.1 137.0 i188.2[170.5 

151.9 _55 1188.9 17192 
152.6 138,3 189.6 171.9 
153-3139 199.4 17246 

154.1 139.7 I91.1]1732 

154.8 140 3 191.9117 349 

155.6 141,0 192.6]174,6 

156,3 141 1993-31175.2 
157.0 142-3 1194.1|175.9f 

157,8 194.8176. 6 

158.8743. 7 195-61177.3 

159-3 196.21177.9 

00 11.5 16 {160.0 145.c 197.0178. 0 
712, 0 7160.45, 197.8|179.3 
112.8] 13|161,5 146.4 198.579 9 
21 13.50 19 162.2745. 199.3180 6 
114.10 20 163.0 147.7 200.0181. 3 
114. 81221 163.7/148.4 200 7/182. e 
4115.5 22 164.4149. 201 f0182.6 
116.2 23 165.2 149. 20 „2183.3 
9116.8 = 165,9 150.4 203.0184. o 
. 8166.7 151.10 25 (037/184. 6 
118. 2[[aa6 167.415 1.7 204 4185.3 
118.8 of 168.2 152.4 205,286, o 
19.50 28 168.9 153.11 05.9186. 7 
120.2 29 169.6153. 206.718), 3 
120.9 3 190.4/154. 207.4 188.0 
121.5112 31 714055. 208.2188. 7 
122.2 45 171.9155, 8 208.9] 189.3 
122, 311 74.6 155.4 209, 6190. o 
123. 5 3 173-31157-3 210.4|190.7 
124.2 35[274:312.57:8 211,11191.4 
8}124.9 +36 174.8 158.5 21 7.9 192.0 
125, 178.185. 212.6192. 7 
126.2 33 3159.8 213.31193.4 
126, ? 39177/00160. 5 214.1194. 0 
127.6 2172.816171 ä 214.8194. 7 
128.2241 178.5016188 215,6195˙4 
128.9] 42 179.3 162.5 216,31196.1 
129.6 43 |130,0|163.2 217.01196,7 
130.31 44|180.7, 217.81197.4 
130.9] 45 181.5 _95 218.5 198.7 
131.6246 132.2 219.3 198.7 
132,3]| 47 183. o 220,0/199.4 
146.7132 9 48 183.7 220,7|200.1 
147.4|1133,6] 49 184,4 22 1. 5200.8 
148.211 34-3 250 135.2 Bal r= 

Dep! Lat "= Lat 


for 44 + Points. | 


— 
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Difference of Latitude and Departure for 4 Points, » 
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t [Depj(Dift; Lat [Dep Diſt, Lat [Dep Diff Lat [Dep Diff, Lat [Dep | 

_ 101} 74 4 714151 106. W106. 52 42.142751 777 1777707755 
2 Oz] 72,1] 73.1} 520. ro. 02 142.8/142.8 92 </ y. 178 2 

| 13 O3| 72.8] 73. | $3 108. 108.2 931142 51143. 531178.4 178.9 

14 | 04] 73-5] 73-5]| K. %%% 54 [179.th179.6| 

* $.9 of 24:3 74.2 55 109.6 le 4 180.3 ito 3 
hr 109] 74.979156 110.311, 320145 714 7:56 [181101 © 

7 07 | 75-7 74-7 571111 0% 7464/40 4/0 787817 

2 o8} 76.44 76.4 5811.71 7 02) 4744710 58 [152 4182 4 

| 9 9 77-2] 97-1} 59 112,4\142 4 09|+47,31147-3}} 39183183 1, 

27 xo 1 30 424142. 4]| 22] 27:3} 72:5] _$e[113-2jurg-1þ_ 1011435164351] 601183. ]133.5; 

7.8007. 8 61143 143.2] |114 78.5) 78.5111611(13.8|rrq.vf211}144.2\149,2/]261 184.6184 50 

3.5 58, 6243.804380] 12] 79.2] 79.20 621124 50114, 12149949 9/ 62185. 185 3 
3209 2 $3 (4+ 5'44-5]| 13} 79,9} 79 9% 631125-3|rr5.:}} 1050 1 bz 186.6001858. 

9ſog 9 641+5-3145-3]| 14} 80.6] 80.6 64/116. 16. 0 14(151.3 151.30 64 186,776 7 

19 U 46.9] 15 $1.3 $1.3] 65 116.7 116 7015/152452. 651870187 4 

66[46,7]46.7||119| $2.0] $2.c||166|117 4/117 allz16 152.7|152.7,[266 188.7188. 

of 2 147-447-4]| 77] $4.7) 827 7118.201780 17534534 57 |188.4|183.8 

711 68 [43 3/48.2/| 16 83-4] 33-4} $81118.8|x;8.8]} x$|r54.1[154,1}] 68 189 501995 

13 4 69 (8 848,819 84.1] 34.1] 6g|1rg-5|r19.5| 15078480848 999, 
Isensee 19.5790 9 

14 5 7150.2 50 [21 $5.6 35.0077 120.9120, 9121 156.3 156.3 2711191.791 6 

6015 6 72 152 950.9] 22) $6.3] 86.3 72¾ 121.6012161 220157 © 157.004 72 192.3 192 zi 
£6.3]a6.3]| 731.657, 23] 87 of 87.6} 73|122.3122.3] 23)157-71157-7]] 73 [193.c|193.0 

24 [17 © 17.00 74 [52-3] 52-3} | 24 87-7] 87-71] 74[123-9|123.0| 2458.4 158.4 74 1193-7 194-7 
[35 [£7:2197:2] 25 [33:51$3:21=5 | 35-4} 32.4075 1123:21123-7þ_251159-4[£59 3.25 [494-4[194-4 
| 26 8.4 18.4 7653. 124-4 124.41226|159.3|159-8]}z76 195 21195 3 
27 [xg 412.40 77 2025.4 27]160.5[260.5\} 77 |1g5.9/195.9 
2819.8 19.5 78 * 125 91 24 . „* 78 [196.6|196.6 
29 20, 520.5 79 126.126,60 29|161.91103,9]} 7919730197. 
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The Uſe of the foregoing Tables of Numbers. 


TN theſe Tables, each Page is divided into two Parts, by a double 
1 Line drawa down the Middle; and each of the Parts are 
marked at the Top with the Year for which they ſhew, the Numbers, 
and under that, the Left-hand Column of each Part is marked with 
the Days of the Month, and the other Columns with the Months ot 
the Lear: So that if you would know the Number for any Day, ſuppoſe 
for Example, on the 2oth of March, 1766. 

Firſt, Find the given Lear 1766, at the Top of the Table, and then 
under the given Month, which is March, and right againſt the given 
Day of the Month (which in this Caſe is 20) you will find the Num- 
ber 19, which is the Number for that Day; and if from the Num- 
ber ſo found you ſubtract 10, the Remainder will be the Moon's Age 
for that Day. 


The Uſe of. the Table of the Times anſwering to the foregoing 


| Numbers. 
In this Table the Left-hand Column is mark'd with the given Num- 


bers from 11 to 40, and the Figures right againſt any of theſe Num- 
bers, give the Time anſwering to it, in Hours and Minutes. 


EXAMPLE I. 
I would know what Time anſwers to the Number 27 ? | 


Anſwer. 10 Hours 24 Minutes Afternoon, that is, at 24 Minutes 
- paſt 10 at Night, | 


„ MAMER n. | 
What Number and Time anſwers to the 8th of January; 1774. 


Firſt, By the Tables of Numbers, I find the Number to be 36, 
a-d againſt that Number, in the Table of Times, I find 8 Hours 
48 Minutes after Midnight, that is 48 Minutes paſt Eight in the 
Morning. 
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The Uſe of the TIDE TABLE, in finding the 
Time of High- Water. 


N this Table the Names of the Places being ſet in Alphabetical 
Order, they will always be found under the Letter they begin 


Vith, as for Example, London, will be found under the Letter I., 
= Torbay under T. Scilly under 8, Sc. and the Figures right againſt any 


Place ſhews the Time of High-Water at that Place, on the Full and 
Change of the Moon. 3 

Then if it be required to find the Time of High- Water at any 
Place upon any given Day, Firſt, (by the Tables of Numbers and 
Times anſwering) find the Number and Time anlwering for that Day, 
( as before taught) and to that Time, add the Hours and Minutes 
that ſtand in the Tide-Table againſt the Place you would know the 
Time of High-Water at, the Sum, if it does not exceed 12 Hours, will 
be the Time of High-W ater required ; but if it ſhould be more than 


12 Hours, then ſubtract 12 from it, and the Remainder will be the 
Time of High-Water. 


EXAMPLE I. 


Suppoſe it was required to find the Time of High - Water at London, on 
30th of January, 1773 


By the Table of Numbers, I find the Number for the goth of 
Fanuary, to be 17, with which Number entring the Table of Times, 
I find the Time anſwering to be 5 H. 36 M. then looking for London in 
the Tide-Table, I find: againſt it 3 Hours, which added to the Time 


before found, gives 8 H. 36 M. for the Time of High-Water at 
London, on the goth of January, 1773. | 


EXAMPLE IL 


Suppoſe it was required to find the Time of High-Water at St. Hellens, 
on the 19th of Auguſt, 1774. 

Having found the Number (as before) to be 22, and the Time 
anſwering to be 9 H. 36 M. I look in the Tide-Table under the 
Letter H, for St. Hellens, againſt which I find 16 H. 30 M. which 
added to the Time (as before) 9.36 gives 20,06, from which ſubtract 


12,00 and the Remainder 8 H. 06 M. is the Time of High-Water 
required, | A 
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A TABLE of the Sun's Declination for the | 
Years 1765, 1769, 1773, and 1777, 


[ | 


8 
Lay) 
— 


10 21 


09 $9 
99 37 


March 


South 
57 22 


06 59 
96 36 
06 13 


OG 50 


95 #7 
oh, 8 


04 17 
03 $3 


O02 42 
02 19 
ol 55 


ol 31 
01 o8 


OO 


No.03 


04 40,07 24 


03 30 
03 ob 


09 44 
20 


00 27 
oO 51 


ol 14 12 42 
Ol 38 


Norch 


04 45 
os 08 


og 31 
ob 16 


o6 39 
07 o2 


07 46 
o8 o 


08 30 
08 52 
o9 14 
o9 36 
99 57 


10 18 
10 39 
11 ©O 
11 21 
11 42 


5 54/16 


© 
= 


12 02 


12 22 


13 02 


O2 02 


02 25 
o2 49 
03 12 
ay. 32 
03 59 


| 
oA 22 


13 21 


13 41 
14 00 
14 19 
I4 37 
14 56 


> 
—— 

I 
— 


North 


| Auguſt 


North 
17 56 
17 41 
17 25 
17 og 
16 53 


| 


Septem. 


| 
North 
o8 c8 
07 46 
O7 24 
O7 O2 
06 39 


16 37 
16 20 
16 03 


15 45 
15 28 


06 17 
05 55 
OF 32 


October 


af Apt 
03 40 
94 Og 
94 33 
04 56 


o5 19 


OG 42 
06 og 


my 7 
04 46 


15 


14 52 


14 34103 38 
14 15193 14 
13 g6jo2 51 


ET 


13 37 
13 18 


10 5800 39 


10 38 


Og 34 
09 13 


o8 51 
o8 30 


o4 28 
O4 O01 


5 
1 42 


91 02 


O2 13 
02 36 


06 28 
| 


— 


07 58 
08 21 


08 43 


South 


o6 5101 


o7 131% 36 
07 30 


18 54123 
09 27]ig9 ogſzz 
og 499 23[23 
10 11/19 37123 


10 32019 51 


3 


— 


10 54/20 04123 28 


11 15120 17123 28 


11 36120 2 


11 5720 41 
12 18020 53 


9 


12 3921 
12 5921 
13 195 
13 3921 


22 5912 1 
14 181. 


23 27 
23 26 
23 2 


ms. 


{ 86 ] 


* 


CCC N — 
A TABLE of the Sun's Declination for the 
Years 1766, 1770, 1774, and 1778. 
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A TABLE of the Sun's Declination for the 
Years 1768, 1772, 1776, and 1780. 
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T o find the Sun's Declination, by the foregoing 
TABLES. 


ACH Page of the foregoing Tables contains the Sun's Declina- 
tion for the four Years that it is mark'd with at the Top, and 
is divided into thirteen Columns; the firſt of which to the Left-Hand, 
ſhews the Day of the Month, and the other Twelve the Months of 
the Year, ſo that if it be required to find the Sun's Declination for an 
Day, at ſuppoſe for Example, on the 21ſt of Auguſt, 1767: Firſt I 
look for that Table that has 1767. at the Top of it, and then right 
againſt the 21ſt Day of the Month, and under Auguſt, I find 12, 10. 
which ſhews the Sun's Declination to be 12 Degrees 10 Minutes North; 
according to the Title at the Top of the Column. © 
The Sun's Declination in theſe Tables being calculated for the Me- 
ridian of London, if you ſhould be conſiderable to the Eaſtward, or to 


the Weſtward of London, it will cauſe ſome Alteration in it; to correct 
which, the 


Table of Variation of the Sun's Declination is to be uſed as follows. 


Firſt, Look out the Declination for the given Day of the Month, and 


for the Day following it, and ſubtract the leſſer from the greater, the 
Remainder is the daily Variation. | | 


Second, Obſerve whether the Declination be increaſing or decreaſing, 
which you may know thus ; if the Declination for the Day following 
the given Day be biggeſt, than it is increaſing z but if it be leaſt, it 1s 
decreaſing. 

T rd, Look for the Daily Variation in the firſt Column of the Table, 
and ſee what Number ſtands right againſt it, and under the given De- 
grees of Longitude ; which Number is to be uſed as follows. 

If the Difference of Longitude be Eafterly, and the Declination 
increaſing, it muſt be ſubſtracted from the Declination found in the 
Tables for the given Day; but if the Declination be decreaſing, it muſt 
be added. Wy a | 

If the Difference of Longitude be Weſterly, and the Declination in- 
creaſing, it muſt be added; but if the Declination be decreaſing, it 
muſt be ſubſtracted ; the Sum in one Caſe, and the Remainder in the 
other will be the Sun's Declination at Noon in the Longitude required. 
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A TABL E of the Sun's Right Aſcenſion. 
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A TABLE of the Right Aſcenſion and Declination 
of ſome of the moſt noted Fixed Stars. 


Right Declina- © 
The Names of the Stars. Aſcen. | tion 


H. M. D. M. 


The Bright Star of Arie — —— 0 53 22 17 N 


Meduſa's Head, Algol — o2 53239 59 N 

The Bright-/ide of Perſeus — — 0; 0 | 4 ;:N 

The Bulls Eye, Aldebaran ————————— | 04 22 | 15 59N 

The Goat Star, Capella — —⅛ 04 59 | 45 43N 
The Bright-foot of Orion, Regal — [05 ol | 08 28S 

The Northern Horn of the Bull — os o9 | 28 21N 

Orion's Left Shoulder — 05 1006 o4N 

The Southern Horn of the Bull - — os 21 | 20 56N 
Middle Star in Orion's Bell — [05 22 [01 25S 

Orion's Right Shoulder — -— oO; 32 | <N 

| Aurige's Right Shoulder —— —— — os 44 | 44 54N 

Bright Foot of — — —— 06 20 [16 38 N 
; The Dog Star, Syrius E 3416 238 


Caſtor, or the Head of the Northermoft Twin — | 07 17 | 32 24N 


The little Dog Star, Procon — [O 24 | 05 49N 
Pollux, or the Head of the a Twin Win—— |07 28 | 28 36N 
Hydra's Heart og 1607 378 

The Lyon's Heart, Regulus — — [og 53 13 ogN 
The Lower of the Pointers ————- — 10 45 | 57 41N 
The Upper of the Pointer 10 46 | 63 ozN 
The — Tail, Deneb- — 11 35|15 55 N 
Upper of the two laſt in the Jquare of Great Bear | 12 02 58 35N 
The firſt in the Great Bear's Tail — 12 4137 18 N 


The Virgin's Spike —— |13 12 | 09 528 
T he middle of the three in the Great | Bear's Tail | 13 11|.56 22N 
Laſt but one in the Tail of Hydra —— 13 o4|21 43S 
Laſt in the Great Bear's Tail _ 13 36 50 31 N 
Artturus > — 14 0320 3goN 
Bright Star in the Southern Ballance — |14 35 | 14 53S 
Foremoſt Guard ———— CT — 15 5175 186 N 


Bright 
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A TABLE of the Fixed Stars. 


Declina- 


| Right 
The Names of the Stars. Aſcen. tion 
H. M. D. M. 

Bright Star my the Crown ————| 15 22 27 33N 
Brig I Star in Serpent's Neck — ̃ ͤ OY Wi - 

The 1 s Heart, Antares 16 14|25 51S 
The Head of Hercules — . 1 24 a0 
In the Head of Serpentarius -| 17 2212 47 N 
Bright Star in the aw Head —| 17 50 51 32 N 
Lyre, or the Harp — — —ͤ— -| 18 27 38 33 N 
Swan's Beck ———— - — 19 1727 29 N 
Bright Star in the Eagle ——— | 19 3908 14N 
The Swan's Tail ——- ———————| 20 3344 19 N 
Pegaſus's Mouth. -—-— | 2: 27 | 08 39N 

8 FFF!!! —— ] 
| Pegaſus s Wing, Marchab———————| 22 5313 5:3N 
| Pegaſus's Leg, Scbeat x —— 22 52 | 26 43 N 
Capbus' s Knee ———————-——| 23 2076 / N 
The Head of Andromeda —— —f:ẽʒñ » — 23 54|27 34N 
End of Pegaſus's Wing, Algenth —— —— ——| 23 38 39N 
Pole Star — = = --.] 00 42 | 8 ooN 
Girdle of Andromeda — = — —— 00 53 | 34 o05N 
: 5 a 

A TABLE of the Right Aſcenſion * Declina- 
"NED en. tion 
and Declination of the Creſers. H. 15. D. NI. 

The Weftermoſt of the two middle Stars ———.— 12 0357 11 8 
The Eaſtermoſt ——— —-—— —— — ——| 12 33 | 58 06 8 
The Northermoſt or higheſt Star —— —— ——| 12 16\ 55 30 8 
The Southermoſt or loweſh mn ———_—_—— 12 1261 31 S 
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Latitude by Obſervation — _ 
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To work an Obſervation, or to find the Latitude 
of the Place by the Tables of the Sun or Stars 


Declination, and their Zenith Diſtance, &c. 
Note, XI/7 HEN you take an Obſervation of the Sun, by the com- 
mon Sea Quadrant, the Degrees and Minutes that your 
ſight Vane ſtands at, being added to the Degrees that your Shade or 
Glaſs Vane ſtands at, will give the Zenith Diftance (or Complement 


of the Meridian Altitude) with which and the Declination found in the 


Tables, you may find the Latitude as follows, 

Firſt, Take Notice whether the Sun or Star be to the Northward 
or to the Southward of you at the Time of Obſervation ; if they are 
to the Northward, call your Zenith Diſtance North; or if they are 
to the Southward, call it South. Then, | 

Second, If the Zenith Diſtance and Declination are both North, or 
both South, ſubſtract the leſſer from the greater, the Remainder will 
be the Latitude you are in, of the ſame Name with the Declination, 


if that be greater than the Zenith Diſtance, otherwiſe of a contrary 
Name. 


Example 1ſt, Being at Sea on the 23d of Auguſt, 1767, I obſerved 
at Noon, and had on my Quadrant 8.34, (and the Sun to the North- 
ward of me) what Latitude am I in? 

Zenith Diſtance 
Declination 


Latitude by Obſervation 


— — 


8. 34 North 
— — 11. 30 North 
— 2, 56 North 


Example 2d, Being at Sea on the 23d of December, I took the Alti- 
tude of the Dog Star Syrius, (on the Meridian to the Southward of 
me) 60 oo, I would know the Latitude ? | 
Note, In all Caſes (except where the Object is obſerved on the 
Meridian below the Pole) if the Meridian Altitude be given inſtead 
of the Zenith Diſtance, (as it is in this Example) then ſubtract it 
from 90. oo, and the Remainder will be the Zenith Diſtance, 
Meridian Altitude from go. oo, leaves the Zen. Dift. 30. oo South 
Star's Declination, (by the Table) —- — 16,23 South 
— 13. 37 North 
To 


( 95 ) 
To work an Obſervation,” © - 


Caſe the 2d, If the Zenith Diſtance and Declination be one North, 
and the other South, add them together, and their Sum will be the 
Latitude in, of the ſame Name with the Declination. 

Example 1}, Being at Sea, on the third of November, 1767, I obſerved 


at Noon, and had on my Quadrant 8.15, (and the Sun to the Northward 
of me) I demand the Latitude? | 


Zenith Diſtance ———— — 08. 17 North 
Declination ——— — — 18.06 South 
Latitude by Obſervation — — — 23. 23 South 


— 


Example 2d, Being at Sea on the 21ſt of June, 1769, I took the 
Altitude of the Bright Star in the Harp, Lyre, (on the Meridian to 
the Southward of me) 51. 00, I demand the Latitude. 


Complement Altitude, or Zenith Diſtance DEER 39. 00 South 
Star's Declination | -38. 33 North 


Latitude by Obſervation 77. 33 North 


The foregoing Rules are for obſerving by the Sun or Stars, when they 
are at their greateſt Altitude, or upon the Meridian above the Pole; 
but as in ſome Parts of the Earth the Sun does not ſet for ſeveral Days, 
but ſome Stars never ſet; in that Caſe they may be obſerved upon the 
Meridian, twice in the 24 Hours, that is, once at their greateſt Height 
(as before) and again, when they are at the loweſt, or upon the Meri- 
dian below the Pole; to work which Obſervation take the followin 
Rule. i 

Add the Complement of the Declination to the Meridian Altifude, 
the Sum is the Latitude of the ſame Name with the Declination. - 

Example, Being at Sea, I took the Altitude of the Pole Star on the 
Meridian below the Pole, 46. 21, I demand the Latitude? 

Meridian Altitude — - | 46.21 
Complement Declination ——- 


—— O01. 56 North 
Latitude by Obſervation ——— — 48, 17 North 

The 
Remarks 12 the Reviſer. The Author in the above Rules and Examples, takes the 
Sum of the Numbers found on his Quadrant, and works with it, as if true, to ſind the 
Latitude: But the Latitude ſo obtained will be ſeveral Minutes from the true Latitude. 
For obtaining which, the Zenith Diſtance as found by the Quadrant, muſt be firſt cor- 
rected, as ſhewn in the Mariners Compaſs Refified, | 


W 4” 2 * * + s * W 3 * 


The Uſe of the TABLES of the Sun's and Stars 
Right Aſcenſion, in finding what Time any known 
Star will be upon the Meridian, on any giyen Day. 

Rule, Look for the Right Aſcenſion of the Sun and Star in the 
foregoing Tables, and ſubtract the Sun's Right Aſcenſion from the 
Star's; but if the Sun's Right Aſcenſion be biggeſt, add 24 Hours 


to the Star's Right Aſcenſion, and then ſubtract the Sun's from it, 
the Remainder will be the Time of the Star's coming to the Meridian 


after Noon. 
Example 1/t, What Time will the Lion's Tail be upon the Meridian, 
on the 14th of April ? E 
Stars Right Aſcenſion 11.35 
Sun's Right Aſcenſion — 01. 32 


Time the Star will be on the Meridian 10. 03 at Night. 
Example 2d, What Time will the Bull's Eye be on the Meridian, on 


the 26th of OFober ? 
Star's Right Aſcenſion 4h. 22m. add 24h. makes — 28. 22 
Sun's Right Aſcenſion — — I 4. 04 


Time the Star will be on the Meridian —— —— 14. 18 Afternoon 
that is, at 18 m. paſt 2 in the Morning. 2 

To find what Star will come upon the Meridian, at any given Time. 
Rule, Add the Time from Noon, to the Right Aſcenſion of the Sun, 
the Sum will be the Right Aſcenſion of the Star required to be known, 
with which enter the Table of the Star's Right Aſcenſion, and find 
what Star's Right Aſcenſion agree with, or comes the neareſt to it, and 


| that is the Star required, : | 
| Example 1ſt, I would know what Star would be on the Meridian, 
1 about Eight at Night, on the 7th of April. h. m. | 
| Sun's Right Aſcenſion —— —— ol. 06 
Time from Noon o8. oo 


Right Aſc. of the req. Star, the-neareſt to which og. 06 is Hydra's Heart 

| Example 2d, I would know what Star would be on the Meridian, at 

| 2 paſt 2 in the Morning, on the 26th of June. h. m. 

l Sun's Right Aſcenſion 06. 22 

| Time from Noon — 14.15 
| Rt. Aſc. of req. Star, neareſt to which in the Tables 20. 37 is Shan 7 * 


a, * 


i CF -- 
| A TABL E of the Latitudes and Longitudes of 
Places accounting the Longitudes from the 


Meridian of LONDOM. 


a 
| Places Names, | Latitude — Places Names, | Latitude 3 


The Coaſt of | 
er D. M. D. M. D. M. D. M. 


57 24 Nor 40 
36 28 Nloz 40 


55 48 ſot 45 Aberdeen 
Newcaſtle —-|55 12 jor zo WII Dundee 


Stockton 54 33 [ol 25W||Edinburgh —— 55 58 Nloz W 
Spurn 53 45 ßſoo 13 E — — = ö 
Yarmouth —— 52 40 ol 40 E The Coaſt of [re/axd. 
London — 51 32 [oo oo 23 9 
| North Foreland——|51 25 ſor 24 E|| Dublin [53 12 so 56 F 
| Beachy Head — [46 46 jco 25 EU Wexford 52 13.107 2 | 
{Dunnoſe ————— 150 38 2901 1 Waterford 52 095108 40 ; 
Portland - 159 308102 44 Cork —_— 499 308 

Start —| O07 03 47 _O_ — U 3 

Lizard 49 7 Bei 14 En ———|52 23kl09 358 

Land's End 50 o6 gos oo S Galway —— 153 07 3 09 408. 

St. Mary Scilly——[49 57 #106 10 8 Slime Head 53 20-11 15 4 
Hartland Point — 51 o6 [og 35 AJ Londonderry — 55 o [o7 50 
Lundy Iſle zi 20 fog 40 [Ee — 14.21 30 | 
Briſtol . 5 33 194 35g The Coaſt of Holland and Flanders. | 
St. David's Head —j51 50 ſos 22 8 | 
Barſey Iſle 152 44 os oo [|Scaw 57 30 ſio 20 

Holy-head ——153 23 % 59 |[Helighland ——|;4 24 o 35 
Liverpool 53 29 3 ©2 [[Hambrough ———[53 41.,jto 35 4 

| Whitchaven ——|54 25 os 30 ||Embden 6 os oy 35 

Carliſle be Fly —— 63 15 Cf 30 t 

10 5 


The Texel —— 3 15 tos 


The Coaſt of Scotland. Amſterdam 52 238.05 04 
Rotterdam . = 04 30 8. 
i Glaſgow 55 $2 O4 OF {| The Brill eoommoommmþX 52 OO I 04 OO a 
N. Part of Sky Iſle—|;7 45 205 45 2 Sluicc ——— 61 14 03 43 
N. Part of Lewis Iſleſ;8 20 g|07 202 Calais 0 58 (ot 4 
St. Kildry———— 57 52 5199 45 - 2 
Iſles of Orkney — 59 105.03 2208. [Diep— 49 56 Noli og E 
| Shetland S8. Poiot- 60 o4 So oo Cape de Hague — 9 47 Noz oo W 
I Buchaneſs 57 45 oi 18 [[Gaſkets =— 149 5o Nloz2 20 W 
| Guernſey —— 33N O2 20 Wh 


O 


| (98). 
"0 bd A - 21 E of ] Latitudes and Longitudes, | 


Places N Latitude Langicads Places Names, Latitude [Longitude 


— — 


ie ee. — — 


| 


[ | 
The Coaſt of France 
and Portugal, D. M. PD. M. 


1 — 

Morliax— — 48 33 103 49 Ancona ———|43 40 [14 26 
Uſhant —|4 30 sos 02 Venice — 45 25 2 10 

| Breaſ . —— 48 23 04 25 Lepanto — — 38 10 22 52 
Penmark — 47 45 fo 24 [Cape Matapan — 36 33 |22 41 

Bell-Iſſe— — 447 20 03 16 || Cape St. Angelo —]36 32 23 56 
Nantz — —— 47 14 pi 39 Athens — 37 58 24 og 


[land Dieu 46 34 Zjoz 13 [Cape Martelo S. 
Iſle of Ree 46 10 £ 91 30 e er 38 07 25 03 
Rochel — 46 10 5 or pape Monte Sancto 40 26 [25 2 
Bourdeaux —2᷑: 44 50820 38 2 Gallipoly 40. 33 . 27 20 A 
Bilboa Cas —|43 297102 582 Conſtantinople ——|40 595128 56 K 
Cape Ortegal —|44 04 $107 48 8 * — 68 288427 258 
Cape Fimſter — [43 12 09 40 Ep eſus — 01 K 27 53˙2. 
O porto ——— 41 10 jog 25 Antiocheta 36 30832 468 
Purlings —— 39 35 ſog. 24 Scanderoon 36 34 6 36 30® 


Rock of Liſbon — 38 54 og 50 Tripoli— ——|34 38 36 15 
| Cape St. Vincent — 36 53 fog ob Alexandria 31 lo. [30 19 
Cadiz — 36 33 os 01 Cape Ruſato 
Cape Trefalgar — 36 10 [06 on Cape Miſerato =— 32 21 [16 17 
& Tripoly=——_—_\;: $4 3 10 
| 4 * [Cape Bona —— 37 03 [11 04 
On the Main Continent within the Straits] Bana —|37 oz: lo8 19 
Algier — | 


4 Gibratter - 36 12 o4 53W SIPs de Tres Forcas 35 30 ſoz ogW 
Cape de Gat —— 36 40 fol 40 Lac —; 27 lo; ow 
Cape Paul———— 38 15 [oo og * | ——/35 54 eg 45W 
Cape Martin 38 46 00 15 — rn 

arcelona —— 41 262 [O2 1 | | | 
Mariele — 8 18 5 o5 27 © Iſlands within the $:raits, 
Toulon — — 43 07 %o 2 


Genoa ————— 44 25 Fos 43 5 Alboran 135 54 ſoz 20 
Leghorn —— 43 288 [T0 3508 Formentaria 38 33 5 55 

Rome 41 548/12 45 5||Yvica —- 138 508 40 Z 
Naples — 40 51*114 468] Majorca City — 30 oz 03 * 


Cape Spartuventuro 37 57 6 55 Port Mahon 39 42 Þ 04 12 8 
Cape Collone - 38 56 [18 og ||Gallita 37 41508 444 
Gallipoli 39 56 118 43 [IS. end of Sardinia—138 46 5 og 127 
Cape St. Mary —— 39 45 19 oo N. end of Corſica— 42 56 og 50 8 


a 
| 


* 


n 2 * — * 


—— —¼ * 


* 
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A TABLE of Latitudes and Longitudes. 


if 
Places Names. | Latitude Longitude] Places Names. Latitude ! 


X | 


—ů —— — — — — — 


— 


— ——_—_ 


Iſlands within the D. M 


Straits. 


0 D. M. | D. M. f D. M. | 


Gorgona ———|43 34 log 38 Aſſineekß⸗ũłc“f ᷑ r — 004 15 o2 17 
| Captia =— 4 3 4 54 Cape three Points —Jo4 28 % Fo 
Lilboa 142 45 j11 oo River Volta o 55 83 25 


Meſſina — 8 o [16 20 River Formoſa o O 51,7 29 
Maritimo — =—— [38 12 fi og || Cape Formoſa 0+ « 15 Jo 40 
Cape Paſſaro— 36 38 —|15 40 f New Callabar ——o4 42 8408 33 tn 
Malta ———|35 5328114 32 2 || Old Callabar 04 10 flo 45 8 
Corfu 9 42 5120 6 || River Camaroons — [os 25 0 108 
Zephalonia 38 1 zi oog || River Angra. 1e 
Zant ——|37 46 84z1 148. [Cape Lopez 00. 558109 55 
Morea — [36 g2X|21 32 8. [River Congou ——ſog 40 15 25 £ 
Lemnos— 39 59®|25 37® || Angola ——'——— os 57 {15 56 6 
| SCI0 —————|[33 22 26 12 || Cape Negro 16 o8Sh2 31 | 
[C. St. John Weſt- : | | Cape St. Thomas—[24 10 814 43 
end of Candia 55 15 24 0 Cape BonaEſperancez4 o7 A 35 | 
CapeSolomonEaſt 4 q 17 | 
end of Candia 57 o 27 © The Weſtern Iſlands. | 1 
City of Rhodes — 36 42 28 og 1 
Weſt end of Cyprusß3àa 57 32 23 r 0 _ 1 
Eaſt- end of Cyprus 335 31 [35 oo Flores - 4 2 5 72 = þ | 
ol. alas Fial —— 68 53328 15240 þ 
| Pico — 38 40227 20 U ir) 
The Coaſt of Barbary and Gainzy. St. George 38 52826 0432 I» 
p — [Tercera —— — 8 5725 24% . 
Cape Spartel 35 50 ſos 49 St. Michael — 33 6823 308 0 
| Sallee —————{[33 51 6 25 St. Maries 36 59 [23 38 4 
Cape Cantin 32 36 [09 10 | 7 87 
. Cape de Geer 39 270 ob The Canary I{l ands. 


Cape Bajadore — 26 o4 Zji5 35 2 
Cape Olerado ——|23 41815 $0Z|!Ferro 
Cape Blanco 20 32817 35 Palma — 128 
Senegal —— is 285116 252 ||Gomera ———|:8 
Cape de Verde—[|14 432½% 20>} Tenarif ————|28 235 
River Gambia 13 08 A 15 31 Madera Weſt-end—132 
Sierralion - ſ[o8 36 {12 57 Porto Sancto 33 


Cape Monſerado — [os o o o2 [Canaria — 27 
Cape Palmas oa 13 06 45 Forteventura 28 

Jaque Jaque 4 16 % 47 Lancerota— 4½g 
g 


” WT 


— 


— . 


— 
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A 


TABLE of 


Latitudes and Longitudes. 


1 


| 


| 


| 


Places Names, | Latitude |Longitude 
— — — 
Cape de Verde 
| Iſlands. : D. M. D. M. 
St. Vincent 17 O4 24 39 
St. Lucia ———|!7 00,124 30 f 
St. Nicholas —— 16 50 8/3 48 8 
Brava — —— 14 28 [T4 02 os 
Fuego ———— 14 $0123 419 
St. 3 — — 15 o8 8.22 5608. 
Iſle of May —— |i5 14 E 22 O2 8 
Ide Sal — 16 5022 8 5 
Bonaviſta — — 16 2 2 0% 
The Southern Iſlands. 
St. Matthews e 30 S 0 
Aſcenſion . o: 40 8014 25 W 
St. Hellena 16 oo So 14 
Fernandepo —— oz 40 No 30 E 
Princes — o 4goNlog 15 E 
St. Thomas k ⸗-— 00 oo Ei 20 E 
Annabona o2 10 Sſo7 27E 


The Coaſt on the Main Continent in 
the Zaſt-Indies. 


Cape Lagulias —— 
Cape Corientes — 
N 

River de 
Cape Baſſos 


Cape Muca —— 
Buſſera — — 


Cape Guardaſoy — 
Cape Roſulgat— 


Surrat 
Goa 
Callicut 
Coch 


Cape Camarine——o7 
ö 

Fort St. George — 13 
Dew Point 116 


| | Quabella 
Baſſos de Chagos — 


as de Diego Rays 
= || Maldivia | 


Places Names. | Latitude [Longitude | 
1 | | | 
| D. M. D. M. 
Viſegapatam 17 43 | 83 57 
Cape Palmiras ——|2zo 42 | 87 52 | 
Co —— 17 92 21 
ape Negrais—— 16 23 Zz 93 oo 
Malacca - — oz 128102 105 
Siam Entrance — 14 18 (00 55 © 
Cambodia Entrance 10 28 & 105 00,2 
Cochin =— ——14 os - 107 565] 
Canton ———|23 1481113 06S 
Amoy or Quemoy— 24 35 f116 50 
Lampo — 29 59 720 35 
Nanquin — 32 55 1120 ol 
Iſlands in the Ea, -Inbier. 
Madagaſcar ) S. end 2 1 
or St. Lau- 0 Sat 
rence — ) N end 
= 5 og 
Mohilla — 
Comero 
St. Juan de Nova — 
Mauritius — 


Diego Roys 
* 9e 
Caſtelamas 
Amſterdam 
St. Brandon 
Diego Gratioſa 


S, end 
Malique 


1 Abdeleur r 


N. end 


| 


( 1017 ) 
BLE of Latitudes and Longitudes. 


1 ALTA 


Bandy Iſles ———{04 55 |127 17 {5 


S. end o 190 119 07 The Coaſt of Brazil from Cape Horn 
Calabes N. endloi 40 121 20 5 to Cape Rogue. 


Places Names. | Latitude 1 Places Names. | Latitude Longitude 
— 1 wy — — — — ER , 
FIN GS The.Coaſt of Ame-| 3 
Iſlands in the Bel. p. M. D. M. ||rice in the South. D. M. D. M. 
undies. [| Sea. . 
C. Gallo, in Zeloan 2 8 Cape St. Sebaſtians 42 45 27 55 | 
vas de Amber —— oo Cape St. Lucia —z3 20 8811 46 | 
Andaman — 12 * || Cape Corientes— ig 4031199 30 
Nicobar . - || Aquapulco 17 og io 18 
Sumatra NW. end 2 Aquatulco Is 27 Þ 102 03 ö 
Verkins Iſland — oz Guatimala 14 25 801 O 40 
Naſſau Iſland | Panama 08 508] 81 528 4 
hencola — 603 Bay Bonaventura — 03 24 | 78 068. 1 
Sumatra SE. end — os Iſle Gallopega — 0 co | go 10.2 | 4 
Engano — [OG [Cape del Ajugo — 06 30 | 84 50 = 4 
Selam S Lima — . 12 15 | 77 30S] 1 
Princes Iſland ——jo6 305/104 o2 ||Arica — 18 29873 10 | 4 
Bantam in Java — [o 11 195 55 =! | La Serena 29 O08 76 22 41 
Batavia —ſo6 16 C105 46 >| | Juan Fernando ——33 15 C 83 18 4 
Java E. end o8 32 = 113 30 © | Baldivia —39 35 2 81 10 * 
Straits of Sundy —{o6 o2 $105 46,2 || Port Steven 45 50 8 82 36 1 
Banca S. end o3 20 106 45 8 [Cape Victory —— 52 oo | 83'10 | 1 ? 
Borneo S. Point 03 54 [113 37 & Cape Horn 57 563 179 5s | 3A 


| Borneo Re yn —o7 10 |113 og going E. end —(52 co 
. pointſi2 30 |120 10 iver Julian 8 40 
Luconia NE. 3 18 # 25 120 Og Cape —_ near 0 r . 
Ani W. point 19 308107 oo River Camaroons | |4? 5? 917 7 2 
LE. point |19 55 F 55 || Buenos Ayres or 46 105 2 | 
ene S. point [22 00 8119 56 || River Plate — 5 
N. point [25 30 5120 45 || River Grand 
Piſcadore Iſles ——|23 30 8118 35 || St. Katherines —|27 50Z149 o. 
iſland Co 2 30 28 LE 35 | Cape Fre - | 2 
| - pon l to Sancto —— [1 i 
Jap Sw. eint + 80 128 [4 p. Segura m— [16 4 : 
Hah: | | II Bay Modos Sanctos [12. 46 [41 oo 
River St. Franciſce [io 50 [37 50 


| ; 


——— * — Fn 
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A T A B L E of Latitudes and Longitudes, 


f | | at 
Places Names. | Latitude |Longitude|| Places Names. 


* 


| Latitude Longitude 


— 


1 


The Coaſt of 1 | | 
| Brazil, &c, D. M. D. M. D. M. D. M. 


— — ——— — — — —— — 


Cape St. Auguſtine [o8 35 835 20 [St. Bartholomew — 1 82 62 6 
Cape Roque os o 8 35 47 WI St. Martins 18 od [52 10 
Triſtian de Cunha—j37 og 8013 24 W | Anguilla 1 17 62 13 
Trinidad 20 30 8030 ooW||Virgins ———|i8 30 2153 255 
St. Cruz — 17 528 53 30 = 
1 a ; CO” Bieque 18 o 353 156 
Main Continent in the Ve-Indies. Pb Loa Be * 27 65 4 - : 
St. Domingo Hiſp |18 25 = 59 30 2- 
2 & 


R. Amazons Ent.— [oo co 149 56 


Port Royal ſamaica 17 40876 325 
North Cape 3 88 55 [ Eaſt end of Cuba — 20 Is 73 55 
Surinam — P? 5? _||Havanna — 22 40 82 55 
Oronoque— 08 15 159 25 5 Bay of Hondy — 45 82 40 
Cape Conquibaca—j1z2 40870 422 Cape St. Anthony—/21 4s 8s 32 |* 
Carthagena —— 10 28 S175 21 % | | 3 | 
Scots Settlement —[o8 30 78 45 8 N | 


Nicaragua Entrance|11 25 2.184 15%. 
Cape Catoche [21 10851[86 108] 
Campeachy 12 30 92 10 
La Vera Cruz — 19 12 07 48 


Bahama Iſlands. 


Bermudas ———]32z 25 63 40 


Eſcondido 30 20 [89 30 N. not ; 
Cape Florida = — 124 57 180 30 re ö o 78 35 
| Bahama Iſland 126 50 5 5 
The Caribbee Iſlands. Abacco S. point — 26 = 75 46 
3 Harbour Iſland— z; 37 76 47 
Trinidado o 15 |5o 17 Andros N. point =|z5 10,78 50 8 


Tobago W. end — Ii 10 59 10 Providence 
Granado indy 1157 160 20 [tathera S. point —|24 40 5{75 562 
Barbadoes —-——1z 58 |58 50 Cat Iſland | 
St. Vincent ———{13 12 Z]60 12 5|| Watling Iland-—[24 03854 358 
St. Lucia ————{13 55 $160 o4 || Rum Key ——— 23 45 874 508 
Marti nico — 14 43 7169 54 || Exuma — 


* 1 Toll 
| Dominico — 15 23 2 650 30 =] Crooked Iſland 
Marigallante —— [is 58 5160 208. N. point 22 56 [74 12 


Guardalupe ——|16 10161 158] Atkins Key 

Monſerat ————|16 45 62 15 Meraparvouz —z1 58 4 45 

Antigua — 7 05 61 45 Atwoods Key K 10 73 36 3 

| Nevis ——|[17 o5 [52 32 || French Keys | | 

St. Chriſtophers —{17 13 52 40 || Mayaguana — [22 35 72 46 

Barbuda ————|i7 56 50 40 [|| Hogities 
: 1 | 


ö 


11 


Places Names. Latitude 


— 


Henea 


K 


Bahama Iſlands, D. 


20 

Caicos Bank N. 1 
Point 

Turks Iſland 21 


Abrolho N. point—[21 
Plate Wreck ——— [20 


Longitude 


— 


The Coaſt of Ca roling, Virginia, Mary: 
land, Pen/iluania, New England, and 


: Newfoundland. 
| Charles Town up- iz 

on Aſhly River 5 
Cape Hatteras 35 
Cape Henry 37 
Cape Charles 37 
Cape Hinlopen 38 
Long Iſland 4 0 
New Vork — 40 
Cape Cod-—— — 42 
Boſton 42 
Cape Sable þ 3 
Iſle Sable — 44 
Cape Britain 46 
Quebec — 4.6 
Bay of Breſt 52 
Bell land woo 52 
Cape St. John — 50 
Cape Bonaviſta——j49 


Trinity Bay Ent. — 
Conception Bay — 
St. John's Harbour 

Bay of Bulls ———'47 
Cape Race 4.6 
Cape St. Mary ——j47 
Placentia —— 47 


Cape Roy 8 


48 
48 


— 


Sound Royal 
= | Bargazar Point 


1— — 


* 


A TABLE of Latitudes and Longitudes. | 


Places Names. 


—— — - 


The Coaſt of Hud D 
Jon's Bay and Straits 


— — — — 


Buttons Iſle 


| Cape Charles 
| Cape Walſingham 


Mansfield Ie 


Cape Jones 


Ruperts River —— 
Albany River —— 
The Cubbs 
C. Henrietta Maria 
Port Nelſon 
Cape Churchill 
Cape Southampton 

Shark Point . 
Nottingham Iſle — 4 
Q. Ann's Foreland 

Reſolution Ifle —— 
Cape Farewell —— 


Longitude 


The Coaſt of Leland, Greenland, Nowa 
Zembla, and Northern Iſles. 


Whales Back 


Merchants Foreland 
%. | Halliford 
| Fair Foteland -—— 66 


Grims Iſland 
Weſtmania Iſles — 
Iſles of Fero 
Beerenberg, or 
John Main's Ifle | 
Point Lookout — 
Horn Sound 
| Fair Foreland 
Hacluits Foreland 
Helie's Sound 


_—— 


— — 


| 


| 


* 


Sh. tt 


— 


i of Latitude. 


rence of Latitude between them. 


The Latitudes of any two Places being given, to find the Dift- 


Rule, If the Latitudes are both North, or both South, ſubtract 
the Leſſer from the Greater, the Remainder will be the Differ 


ence 


But 


3 4 
A TABLE of Latitudes and Longitudes. 
Places Names. | Latitude 1 Places Names. | Latitude [Longitude 
— — — ——— —— 1 6 
| The Coaſt of Iceland, | 
reenland, Nouba | 
Tandle. aud Mes: D. M. D. M. D. M. [D. M. 
thern Iſles. | 
Lees Foreland ——|78 og [23 25 || Gottenburgh ——|57 50 12 15 
Whales Head ——|[77 18 [21 30 [|Elſimore ————{;6 22 2 42 
Hope Iſland —-[76 18 [23 45 || Copenhagen — 55 41 lz 50 
Cherry or Bear Ifle [74 30 18 08 Valterborn ——— 28 [13 oo 
| Admiralty Ile —|75 o5 [54 50 || Kalmer——-———{;6 40 |16 35 
Fretum Borrough —-|70 oo [61 20 Stockholm 69 20 [ig 30 
Cape Candinoſe — 69 og |42 35 || Wybourg ——>——|;50 52 29 16 
Catnoſe ———|65 43 £135 14 A Peterſburgh 59 00210 257 
Archangle Bar — 64 303149 30 Narva ——— f 17 S128 25 > 
Croſs Iſland ——— [66 317136 33 S Revel — 25 "124 510 
Sweetnoſe 68 10%1[34 4599 || Riga ————|;7 04 AJ 25 15,8 
Kilduyn ——|69 305131 20 5]| Derwinda 1 5 22 067 
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— Scaw — 57 30 io 20 
The Coaſt in the Sound and Baltick. | 
| Mardon 58 19 Nlos 57 E 
Larwick ————[;8 54 Noe 20 E 
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| 


| 


Rules for Latitude. 10 5 


But if one Latitude be North, and the other South, then add them 
together, and their Sum will be the Difference of Latitude. 


Example 1ſt. What is the Difference of Latitude between the 
Lizard, and Barbadoes. 


Lizard, in Latitude —— —— 49* 57' N. 
Barbadoes, in Lattiude — 12 - N. 


The Difference of Latitude 36 


Example 2d. What is the Difference of Latitude berween Jamaica 
and C ape Bona Eſperance, 


Jamaica, in Latitude -— 17 40N, 
Cape Bona Eſperance, in Latitude 34 07 S. 
| The Difference of Latitude — 51 47whichDegrees 
being multiplied by 60, and the odd 47 Min. 60 
taken in, will give the Difference of Lat. in — 3107 FTies, 


Rules for Latitude. 


The Latitude fail from, and the Difference of Latitude being 
given, to find what Latitude the Ship is come into ? 

Caſe the 1jt. When you fail from North Latitude to the North- 
ward, - or from'South Latitude to the Southward, add the Difference 
of Latitude (it being firſt brought into Degrees, it need be, by di- 
viding it by 60) to 17 Latitude fail'd from, the Sum will be the 
Latitude you are come into, of the ſame Name with the Latitude 
faild from. 

Example 1ſt. A Ship from a Place in the Latitude 14 ro N. fails 


to the Northward till ſhe makes her Difference of Latitude 04 21 a 
What Latitude is ſne come into? 


Latitude faild from — DOB 14 10N, | 
Difference of Latitude —<D—e<—Q2— 04 2 | 
Latitude come into ———— 18 31 N. ; 


Example 2d. A Ship from Latitude 29 17 S. fails to the South- 


ward, till ſhe makes bs Difference of Latitude 374 Miles : What 
Latitude i is ſhe come into? 


Latitude fail'd from — 29 178. . 
Diff. of Lat. 374 Miles, divided by 60 makes ob 14 | 
Latitude come into — — — 35 31 8. 


8 , _ 


106 Rules for Latitude. 


Caſe the ad. When you fail from North Latitude ta the South- 
ward, or from South Latitude to the Northward, ſubtract the Dif- 
ference of Latitude, if leaſt, from the Latitude ſaid from, the 
Remainder is the Latitude come into, of the ſame Name with the 
Latitude you fail'd from. g | | 

But if the Difference of Latitude be biggeſt, then ſubtract the 
Latitude from the Difference of Latitude, the Remainder will be 
the Latitude come into, of a contrary Name io the Latitude you 
{ajFd from. | ES den 

Example 1ſt. A Ship from Latitude 49 14 N. fails to the South- 
ward, till her Difference of Latitude be 521 Miles: What Latitude 
is ſhe come into? | 

Latitude ſail'd from ꝛãx ꝛͥ“L„F 49 14 N. 
Diff. of Lat. 521 Miles, divided by 60, makes o8 4 


Latitude come into e —h 40 3 3 N. 
g Example 2d. A Ship from Latitude 4 18 S. fails to the North- 
ward, till her Difference of Latitude be 10 24: What Latitude is 
ſhe come into ? 


Latitude fail'd from — 04 18 8. 


| Difference of Latitude. 10 24 

| Latitude came into 06 96 N. 

OL  Ruddes for Longitude.” 

| The Longitudes of any two Places being given, to find the Dif- 
ference of Longitude between them.. | 


Ruls. If the Longitudes are both Eaſt, or both Weſt, ſubtract 
| the leſſer from the. greater, the Remainder will be the Difference of 
| Longitude. _ | | Ts | 
| Ber if ane Longitude be Eaſt, and the other Weſt, then add them 

Topether, and their Sum (if leſs than 180 Degrees) will be the Dit- 
ference or Longitude ; but if it be more than 180 Degrees, then 
ſubttact it from 360.00, and the Remainder will be the Difference of 
' - FEnarkpile 1. What is the Difference of Longitude between Cape 
| Finiſter and Antigua? Caſe 


Rules for Longitude, 167 
Cape Finiſter, in Longitude - og 40 W. 
Antigua, in Longitude - 61 < W. 
The Difference of Longitude ——— 
Example 2d. What is the Difference - 15 Longitude between 
Barcelona and the Rock of Liſbon ® © | | 


Barcelona, in Longitude —— o2 18 E. 
Rock of Liſbon, in Longitude NX. go W. 


The Difference of Longitude ——— 12 08 © 


Example 3d. What is the Difference of Longitude between the 
S. E. Point of Japan, and the Iſland of St. — ers. 


SE. Point of Japan, in Longitude 140 30 E. 

St. Chriſtopher's, in Longitude ———— 62 40 W. 
Exceeds 180 00—— 253 10 
Subtract it from—— 30 00 
Remains the Difference of rr — - 156 50 


The Longitude fail'd from, and the Difference of longitude be- 
ing given, to find what Longitude the Ship is come into? 

Caſe 1ſt. When you fail from Eaſt Longitude to the Ealtward, 
or from Weſt Izongitude to the Weſtward, add the Difference of 
Las to the Longitude faild from, the Sum (if dofs than 180 

grees) is the Lon s come into, of the ſame Name with the 
Longieude you ſaid 
- But if the Sum ſhould be more than 180 De 


chen ſubtract 
it from 360.00, and the Remainder will be ite Koene you are 
come into, of a contrary Name to the Longitude you Ial'd from. 14 


Example ig. A Ship from -Longirade f 48 un K. Lails to the 
Eaſtward, til ſhe makes her -Diffevemuc uf em 87 Miles. 


What Lobgitade-is The come into? WS 
Longitude ſazPd from — 4} 21 E. 
. 285 Miles, ar 04-45... 
Longitude come into _ = $3 - 53 68 08 F. 


Era e 2d, A Ship 1 the og of x + Welt, Kits 
to (Erle al. kill Her p e itte be 12 17: What 
Longitude is ſne come into? | 
1 | 1 | Longi- 


Rules for Longitude. 


Longitude faild from —  ———— 178 47 W. 
Difference Sf Longitude — 12 17 


Exceeds 180.00—— 191 04 
Subtract it from——— 360 00: 


Remains the Longitude come into — 168 56 E. 


Caſe the 2d. When you ſail from Eaſt Lon itude to the Weſt⸗ 
ward, or from Weſt Longitude to the Eaſtward, ſubtract the Diffe- 
rence of Longitude (if it be leaſt) from the Longitude you ſaiPd from, 

and the Remainder will be the Longitude come into, of the ſame 
Name with the Longitude faiFd from. 


But if the Difference of Longitude be the biggeſt, then ſubtract 
the Longitude from the Difference of Longitude, and the Remainder 


will be the Longitude come into, of a contrary Name to the Longi- 
tude ſaiPd from. 


Example 1ſt. A Ship from Longitude 98 17 Eaſt, fails to the 
Weſtward till ſhe makes her Difference of r n 14 21: What 
| Longitude is ſhe come into ? | 


Longitude ſail'd from ———— 98 17 E. 
Difference of Longitude ————— 14 21 
Longitude come into 83 56 E. 


Example 2d. A Ship from Longitude 44 21 Weſt, ſails to the Eaſt- 
ward till her Difference of Longitude be 81 42 : What Longitude is 
ſhe come into ? 


| Longitude ſail'd from 44 21 W. 
| Difference of Longitude ————— 81 42 

| Longitude come into — - 37 21 E. 
| | | 
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The Uſe of the Table «if 
Meridional Parts. 
Table the firſt and 
laſt Column of every Page 
mark*d NM, beginning at o, 
and ending at 59, contain the 
Minutes anſwering to every 
Degree of Latitude, the other 
Columns mark'd 1d, 2d, Ge. 
contain the Meridional Parts, 
anſwering to the Degree of La- 
titude they ſtand under. 

So that if you woaeld find 
the Meridional Parts anſwerin 
to any Latitude, ſuppoſe for 
Example, the Latitude 51.32, 
look in the Column under 31d. 
and right agaiaſt 32 (in the 
Column for Minutes) you will 
find 20, to which prefix 36, 
the two Figures in the ſame 
Column that ſtands above 20 
towards the Left-hand, and it: 
makes 3620, the Meridional 
Parts required, 


Two Latitudes being given, to 
find the Meridional Difference 
of Latitude. 


Caſe 1], If both Latitudes be 
North or both South, ſubtract 
the Meridional Parts of the 
Leſſer, from the Meridional 
Parts of the Greater, the Re- 
mainder will be the Meridional 
fference of Latitude. - 

Caſe 2d, If one Latitude be 
North and the other South, 
then add their Meridional Parts 
together, and the Sum will be 
the Meridional Difference of 


A 


* 


— A 4 
14 My 5 1 
. * 5 


[ 246 1. 


„„ 


1 


* 


3 1 a. 


8 


* 


— 


1 


A TABLE of Amplitades, from the Latitude oo "IR 
oo min. to the Latitude 12 deg. either North or South. 
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A TABLE of Amplitudes from the Latitude | 


| 61 Deg. oo Min. to the Latitude 66 Deg. either 
| North or South. 


The Uſe of the TABLES 
"BRI The Degrees of Latitude. of Amplitudes. 
2.09 | 1 N wr 16 w | 
8.3 61 62 63 64 65 66 The Amplitude of the Sun i | 
8 8 _ [or anyStar,is ſo many Degrees 11 
i 


D MD MD MD MD MD M from the Eaſt or Weſt Points 


— — 12— — 5 4 | 
io Sele Sele colds... or 2 8 of the Horizon, either North- | 
2 18 170 222 27 erly or Southerly. 1 
ate, When the Sun or thenl | 


2 08 I | 
tht oh hy e e ee 


3 : 
RL EL Es Ol: BEL og ay where 
J 2rj10 4101 o4htt 28/1 54/12 22 the Eaſt toward the North at 
612 27412 5213 19113 4714 9,14 53 their Riſing or from the Welt 
7114 34/15 92015 34116 08/16 45117 26 toward the North at their 
801 4% 14117 8070 J 13/20 oo Setting. 4. 
9 19 28/20 cg|20 54/21 43/22 37] But if they have South De- 
7 b. : —|clination, then the Amplitude 
20 87% 49172 7713 1924+ 13/25 14 muſt bereckoned from the Eaſt 
11023 1oſ23 58124 51025 48026 50,27 58 toward the South at their Ri- 
. ** fing, or from the Weſt toward 
13]27 39128 37/29 42130 52132 09133 34 BL 1 cheir Settin 
14429 56631 1032 12033 30034 55/36 29126 Soutn at 8 


| 15132 16]33 27/34 46 117 469 31% find the true Anplitude 
| 16134 3913s $7137 23]8 57%ꝗ 42/42 4 by the Tables. 


1267 o5]38 31/40 o5|41 49/43 45/45 58] Look for the given Latitude 
18039 36/41 10142 5444 49149 59/9 20 qt the Top of the Table, and 
1942 1143 $4145 49147 57Þ2 2353 Te Declination in the firſſ 


— —cc — 


2044 52146 46/48 5351 17]54 02037 
21147 40149 46 52 07/54 5ols7 5 4 47 and in the Com mon Angle 


2250 34052 56055 4 43 oglof Meeting, you will find the 


 23]63 42150 2059 24 2 Amplitude required, in Do- 
f With 172 22 7 25|grees and Minutes. 
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I22 Rules concerning Amplitudes. : 


Caſe 1h. 3 the Latitude and Declination are both given in 

Sh even Degrees, as for Example, Suppoſe I would 
know the Sun's true 1 at his Riſing, in the Latitude of 
40 oo, his Declination being 17 oo N. 
Onder Latitude 40, and right againſt Declination I 7 I find 22 26, 
which is the Sun's true Amplitude, to be counted from the Eaſt 
towards the North (becauſe it is at his Riſing, and the Declination 
is North) that is E. 22 26 N. | 

Caſe 2d. When the Latitude is given in even Degrees, and the 
Declination in Degrees and Minutes, as for Example. Suppoſe I 
would know the Sun's true Amplitude at his Setting, in the Lati- 
tude of 57 oo, his Declination being 11 33S. 

Find his Amplitude as betore, "for the Latitude 57, and for 


the Declination 1 — which will be f bn = then 


ſubtract the Leſſer from the Greater, the Diff. is 156 or 116 m. 
to which put two Cyphers, and it makes 11600, which Number 
muſt be divided by the Number ſtanding againſt the odd Minutes of 
Declination (in the following Table) which in this Caſe is 181, and 
the Quotient gives the Proportional Parts in Minutes, which Parts 
are always to be added to the Leſſer of the two Amplitudes that you 
took the Difference of, and the Sum gives the true Amplitude as 
ollows. 


181)11600(64 Proportional Parts in Minutes, 


740 makes 1 Degree 4 Minutes. 
10 | 


# 


Leſſer of the Amplitudes — 20 29 
Proportional Parts to be added 01 04 
True Amplitude — — W. 21 33 8. 


becauſe at Sun- ſetting, and the Declination South. 


Caſe 3d. When the Declination is given in even Degrees, and the 
Latitude in Degrees and Minutes, as for Example. Suppoſe I would 
know the Sun's true Amplitude at his Riſing, in the Latitude 31 14, 
his Declination being 14 00 S. 

Find his Amplitude as before, to 14 Degrees Declination, and for 

the Latitude 5 Fg which will be 1 32 a and ſubtract 

the Leſſer from the Greater, the Difference is © 31 Minutes. 


To 


Rules concerning Amplitudes. 123 


To the Difference of Amplitudes found on the foregoing Side, 
which is 31, put two Cyphers and makes it 3100, which mult be 
divided by the Number ſtanding; againſt the odd Minutes of Lati- 
tude (in the following Table) which in this Caſe 1s 428, and the 


Quotient gives the Proportional Parts in Minutes, to be added to the 


Leſſer of the two Amplitudes, as in Caſe the 2d. 


42 8) 3100(7 Proportional Parts in Minutes. 
| r 8 
Leſſer of the Amplitudes — 184 7 
Proportional Parts to be added —— — 0 o7 
True Amplitude 


— E22 44 8. 


Caſe ath. When the Latitude and Declination are both given in 
Degrees and Minutes, as for Example. Suppoſe I would Know the 


Sun's. true Amplitude at his ſetting, in the Latitude 49 18, his 


Declination being 19 41 N. op 
Firſt find his Amplitude for Latitude 49 Degrees, and Declina- 
tion 19 41 (as in Caſe the 2d) which will be 30 53. 


In the ſame Manner find his Amplitude for Latitude 30 Degrees, 


and Declination 19 41, which will be 31 35. 
Then from the Greater Amplitude 


„ 
Subtract the Leſſer ar 
Remains the Difference — — —e—e 00 42 Minutes, 


Put two Cyphers to this Difference it makes 4200, which muſt 
be divided by the Numbers ſtanding right againſt the odd Minutes 
of the given Latitude, (in the following Table) which in this Caſe 
is 333, the Quotient gives the Proportional. Parts in Minutes, to be 
added to the Leſſer of the two Amplitudes, &c; 


333)4200(12 Proportional Parts; 


870 

| 204 
The Leſſer Amplitude — _ 30 53 
Proportional Parts to be added — OO 12 


True Amp: for Lat. 49 18, and Decl. 19 41 NW, 31 05 N. 
| R 2 | 


( 124 ) 


A TABLE of Numbers for finding the Pro- 
portional Parts, to the odd Minutes of Latitude or 


Declination, in finding the Sun's true Amplitude. 


6 


E Num- = Num. S rum. 
=O 'O =O 
2 = bers. 2 & bers. 2 £1 bers. 
3 * 5 „„ 
e hed bebo”. koclaad 
| I 375 31 | 193 | | 46 | 130 
124 353 2517 | 47 127 | 
3 | 333 33 | 281 48 | 125 
4 | 316 34 | 276 | | 49 | 122 
L 5 300 33171 . | 59 | 120 | 
61 285 35 | 166 | | 1 | 118 
| 7 273 3216] | 52 [115 
8 261 38 | 158] - | 53 | 113 
9 | 250 39 | 154 54111 
10 240 40150 55 | 109 
11 230 41 | 146 | 56 107 
12 222 42 | 143 '| 57 | 105 
13 214 43 | 139 | | 58 | 103 
14 207 44 130] | 59 101 
L 200 ) B64 ; 6 RL 


The Uſe of this Table is to. find a Number to. divide the Diffe- 
.xence of Amplitudes by, in order to find the Proportional. Parts, 
when the Amplitudes is required for any Latitude or Declination that 


is given in De 


and Minutes, (as in the foregoing Caſes) to find. 


which Number, look in ſome of the Columns under t Ie Title of odd 
Minutes, for your given Minutes of Latitude or Declination, as ſup- 


poſe for 37 Minutes, and ri 


ght againſt that you will find 162, which. 


To 


(ris) 
To find the Variation of the Compaſs by an Amplitude. 


To do this, you muſt have given both the true and  magperical 
Amplitudes. 


The true Amplitude is to be- found- by the Tables us before taught. 
The 1 Amplitude is to be — by the Compals, at the 


.. 


Time of the Sun's Riſing or Setting, and is ſo many Degrees and 
Minutes as you find it to riſe from the Eaſt, or to ſet from the Weſt, 
either to the Northward or to the Southward: As for Examp. Sup- 


poſe. being at Sea, I find by ſetting the Sun with my Compaſs, that 


he riſes 10 deg. 15 mim to the Northward of the Eaſt, then the mag- 


netical Amplitude is E. 1@ 15 N. Or Suppoſe I find by the We 
paſs, that he ſets 14 deg. 12 min. to the Southward of the W 
then the magnetical Amplitude is W. 14 12 8. 

Then if your true Amplitude, and Wan Amplitude, are both 
to the Northward, or both to the Southward, ſubtract che oy 
from the Greater, the Remainder is the Variation. | 

But if one be to the Northward, and the other to the Sou heard, 
add them together, and the Sum will be the Variation. 
d. m. 1 

Example 1ſt. Tree Amplitude — E. 18 34 N. 

Magnetical Amplitude —— E. 22 37 N. 


Variation — 04 03 Kalten. 


Example 2d True Amplitude * 7 11 8. 
| | Magnetical Amplitude ———W. 2 06 N. 


Variation — —— 9 17 7 Wellerlp 


| And thus having found how much the Variation. is, it.is remains in 
the next Place to find which my it is, that is, whether it be Eaſter- 
ly or Weſterly. 

Kale, If 0 Amplitude be taken at Sun-riſing, and the magnetieal 
Amplitude be farther from the North than 5 true Amplitude is, 


then the Variation is Weſterly, but if it be nearer te the N orch, it is 
Eaſterly. 


If it be taken at Sun-ſetting, if the magnetical Amplitude be far- 


ther from the North than the true Amplitude is, then the Variation 
is Eaſterly, but if it be nearer to the North it is Weſterly, as may 
be ſeen by the two foregoing Examples, By 


126 Rules ſor keeping a Journal. 


By keeping a Journal is meant, keeping ſuch an Account of the 
Ship's Way, that at any Time you may be able to know what La- 
titude and Longitude the Ship is in. 

When a Ship is bound from any one Place to another that lies fo 
far from it, that ſhe is obliged to go our of ſight of the Land for any 
conſiderable Time, as ſuppoſe from England to Barbadoes, then at the 
Time ſhe leaves the Land, ſhe is ſaid to take her Departure, and 
that part of the Land, ſhe then leaves, as ſuppoſe the Start, the 
Lizard, the Land's-end, &c. is ſaid to be the Place they take their 
Departure from. And at the Time of taking ſuch Departure, the 
Captain or Mate generally takes the Bearing and Diſtance of that 

Land (according to his Judgment) and ſets it down on the Log- 
Board, or in the Log-Book againſt the Time 1t was taken, thus, 


Lizard, N. by W. Diſtance 5 Leagues. - 
Or, Start, N. N. E. Diſtance 6 Leagues, c. 


And in the ſame manner for any other Place, Bearing and Diſtance, 
as you will ſee in the firſt Day's Log, of the following Journal. 

The Log- book being mark'd as follows, with Columns for Courſe, 
Diſtance; Northing or Southing, Eaſting or Weſting, Latitude by 
Dead Reckoning, Latitude by Obſervation, Meridian Diſtance, 
Longitude made, and Longitude in, you are to take Notice. | 

That in the Column for Courſe, you are always to ſet down the 
Courſe you have made by your Reckoning for that 24 Hours (that is 
from the Noon of the Day before, to the Noon of the Day vou 
Work on) the Sea Account being always kept from Noon to Noon. 

In the Column for Diſtance, you are to ſet down the Diſtance 
made by your Reckoning for that 24 Hours. 1 
In the Column of Northing or Southing, you are to ſet down the 
Difference of Latitude made that 24 Hours, marking the Column 
. with N. if the Difference of Latitude be Northerly, or with S. if it 
be Southerly. : | | 

In the Column of Eaſting or Weſting, you are to ſet down the 
| Departure made that 24 Hours, marking the Column with E. if the 
| Departure be Eaſterly, or with W. if it be Weſterly. 
In the Column mark'd Lat. by D. R. you are to ſet down the 
Latitude you reckon yourſelf in on that Day. 


In 
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In the Column mark'd Lat. by Obſ. you are to ſet down the La- 
titude you find yourſelf to be in by Obſervation, if you have one, 
if not, - then let it ſtand open. | 

In the Column for Mer. Diſt. you are to ſet down (in Degrees and 
Minutes) how much Departure you have made in all, from the 
Place you took your Departure from. 1 5 5 

In the Column of Long. made, you are to ſet down (in Degrees 
and Minutes) how much Difference of Longitude you have made in 
all from the Place you took your Departure from. | 

In the Column of Long. in, you are to ſet down what Longitude 
you find yourſelf to be in on that Day by your Reckoning. 

Note, The Account of Longitude made, being what is always kept 
in His Majeſty's. Navy. And the Account of Longitude in, being. 
moſt generally kept on. Board the Merchant Ships : I ſhall in this 
Treatiſe ſhew how to keep them both, and ſhall leave it to the Prac- 
titioner's Choice which he will make uſe of, they both being equally 
true, and there being no Occaſion to keep more than one of them. 

And not having (I think) given a ſufficient Account of Things 
that are to be ſet down in the ſeveral Columns, I ſhall lay down theſe 
few neceſſary Rules following, and then proceed to ſhew how they 
are all to be found, or the Method of Working a Days Work at Sea. 


Rule 1ſt, Variation, if there be any, (as moſt commonly there is,) 
muſt be allowed upon all Courſes ſteered, and upon all Bearings, Sc. 
that are taken by the Compaſs, that is, if it be Eaſterly Variation it 
muſt be allowed to the Right-hand : But if Weſterly Variation, then 
to the Left-hand of the Courſe or Bearing : Suppoſing your ſelf 
placed in the Center of the Compaſs, and looking directly forward to 
the Point you are to allow the Variation from. | 


Example. Suppoſe I ſteer SW. and there is one Point Weſterly 
Variation, then my true Courſe will be SW. by S. or ſuppoſe I ſet a 
Point of Land, and find it to bear by my Compaſs ESE. and 1 
know there is half a Point Eaſterly Variation, then the true Bearing 
is SE. by E. 4 E. WOT 


Rule 24, Lee-way (which I ſhall not here deſcribe, becauſe ſuffi- 
ciently known to every Seaman) mult be allowed to be the Right- 
hand of the Courſe ſteer'd, when the Larboard Tacks are Aboard, 
and to the Left-hand when the Starboard Tacks are Aboard, : | 

* 
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Example. Suppoſe I ſteer N. E. by E. with my Larboard Tacks 
Aboard, and make one Point Lee-way, then my Courſe made good 
is E. N. E. | 

Rule 3d. Lee-way and Variation, when they are both to be allow'd 
one way, that is, both to the Right-hand, or both to the Left, add 
them * and allow their Sum the ſame way they were to be 
allow'd. | 

But if they are to be allow'd one to the Right-hand, and the other 
to the Left, ſubtract the Leſſer from the Greater, and allow the Re- 
mainder the ſame way as the Greater of them was to be allowed. 

Example. Suppoſe I ſteer NNW. with my Starboard Tacks Aboard, 
and make one Point Lee-way, there being at the ſame Time half a 
Point Weſterly Variation, I would know my true Courle ? 

Lee-way to the Left-Hand — 1 Point. 
Variation to the Left - Hand — o + Point, 

Their Sum to be allowed to the Left-Hand 1 + Point makes 

the true Courſe NW. by N. 4 W. | 


Example 2d. Suppoſe I ſteer SW. by W. with my Larboard Tacks 
Aboard, and make 2 4 Points Lee-way, and I have 14 Points Weſt- 
erly Variation, what is my true Courſe ? 


Lee-way to the Right-Hand 2 + Points 
Variation to the Left4Hand 12 | | 
The Remainder to be allowed to the Right-hand i 4 Points, makes 


the true Courſe WSW. 4 W. | 

Rule 4th. When a Ship is lying too under a Main-fail, Mizen, 
Sc. then obſerve how ſhe comes up and falls off, and take the mid- 
dle between the two Points, and from that allow the Lee-way and 
Variation, as in Rule zd. 

Example. Suppoſe a Ship lying too under a Main- fail, with the 
Starboard Tack Aboard, comes up E. by S. and falls off to NE. by 
E. there being 1 Point Weſterly Variation, and ſhe making 5 Points 
Lee-way, what Courſe does ſhe make good ? 

The middle between E. by S. and NE. by E. is E. by N. from 
which allowing 6 Points to the Left-Hand, (by Rule 3d.) the true 
Courſe will be N. by E. 

Rule 5th. Currents, the way they ſet you, and the Diſtance you 
ſuppoſe you are driven by them, is to be ſet in the Traverſe Table 
for the Day, as any other Courſe and Diſtance. Y 

** 
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Exampl, Suppoſe I try the Current and find it to ſet W 
per Com 15 1 Mile per Hour, the Variation being one Point Kalter, a 


then if 1 fall in that Current 24 Hours, I fet down in the Traverſe - 
Table, 5 a Courſe WNW. diftant 24 Miles. x: 


. \ Heave of che Sea, is to be accounted for in the fame. 
er 1 Currents : As ſuppoſe, there is a great Sea heaving toward . 
the SW. by my Compaſs, "there being + Point Weſterly Variation, | 
I then ſet down in my Traverſe-Table SW. by S. 4 W. with ſo much | 
Diſtance as I judge the Sea has heav'd the Sto [1 
Rule 7th, At leaving the Land, the oppoſite Point to the Bearing 
(wich the Variation allow'd upon it) and the Diſtance you judge 
yourſelf from it, muſt be ſet down in the Traverſe-Table, as 2 I 
Courſe and Diſtance, - - 05" 
Example, Suppoſe havin "gt 1 Weſterly vi the Start bears {1 


by my Compaſs NNE. diftant 4 3 The oppoſite Point to 
NNE. is SSW. which with the Variation makes S. 4 W. for the 
Courſe to be ſet in the Trhverſe- Table, diſtant 12 Mlles. 

Rule 8th, When you make the Land, the Bearing itſelf (with the 


Variation allow'd upon it) and the Diſtance you judge yourſelf from f 
it are to be ſet in the Traverſe-Table, as a C and Diſtance: i 
This needs no Example. 


Note, If you keep only the Account of Longitude made, and woul. 
at any Time know what Longitude you are in, look out the Lon 
gitude of the Place you took your Departure from, and with thar 
Longitude, and the itude made, taken as Difference of Lon-- 
girude, find the Lon irude in, by the Rules in Page 107 and 108. 
And the Longitude fo found muſt be counted from the ſame Meridiag 
that the Tables you look'd out the Longuude of the Place departed 


from, counts it. 
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RULE & to Correct the Dead-Reckoning by an Obſervation, 


7 HEN you have made all the proper Allowances you can, 
ſuch as for Variation, Lee-way, Currents, Sc. and till find 
that your Latitude by Dead-Reckoning will not agree with the La- 


titude by Obſervation, within five Minutes, then you muſt Corre& 
as follows. | 


_ CASE the Firſt. 
Tf your Courſe found by Dead- Reckoning be due North, or due 


South. 


Rule, Firſt find the Difference of Latitude (in Miles) between the 
laſt Obſervation, and the Obſervation on the Day you Correct, which 
will be the true Difference of Latitude, then will your true Courſe be 
the ſame as the Courſe by Dead-Reckoning. Your true Diſtance the 
ſame as the true Difference of Latitude. Your Departure oo, and 
your Meridian Diſtance, Longitude made, (or Longitude in) will be 
the ſame as they were on the Day you had the laſt Obſervation. 


CASE the Second. 


If the Courſe found by Dead-Reckoning be leſs than 3 Points, or 
33 Degrees. | 


Rule, Firſt find the Difference of Latitude (in Miles) between the 
laſt Obſervation, and the Obſervation on the Day you Correct, which 
will be the true Difference of Latitude. Then make your true Courſe 
the ſame as the Courſe found by Dead-Reckoning, ſince the laſt 
Obſervation, and with that Courſe, and the true Difference of Lati- 
tude, find the true Diſtance and Departure (as in Plain Sailing, Caſt 


the 24,) then to find the Meridian Diſtance, the Longitude made, 
and the Longitude in, take the following Rule. 


N. B. The Difference of Longitude is to be found by the true 
Courſe, and the Meridional Difference of Latitude between the two 
Obfervations (as uſual) and the Meridian Diſtance, Longitude made 
(or Longitude in) are to be found by adding, or ſubtracting the true 
Departure and Difference of Longitude to, or from the Meridian 
Diſtance, Longitude made (or Longitude in) on the Day you had the 
jaſt Obſervation, which is the Day you always Correct from. Caſe 


- 
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CASE the Third. 


If the Courſe found by Dead Reckoning, be more than 3 Points, or 

| 33 Degrees, and leſs than 6 Points, cr b7 Degrees. Þ 
Rule, Firſt find the Difference of Latitude in Miles between the 
laſt Obſervation, and the Obſervation on the Day you Correct, which 
will be the true Difference of Latitude : Then with the Couſe found 
by Dead-Reckoning, ſince the laſt Obſervation, and the true Diffe- 
rence of Latitude, find a new Departure, (by the Second Caſe of Plain 
Sailing) add this new Departure to the Departure fqund by Dead- 
Reckoning ſince the laſt Obſervation, and take half their Sum for 
your true Departure: Then you have given the true Difference of 
Latitude and Departure to find your true Courſe and Diſtance, (4y 
Plain Sailing, Caſe 61h) read here N. B. In Cale the 2d. 


CASE the Fourth, 


If the Courſe found by Dead-Reckoning be more than 6 Points, or 
67 Degrees, 

Rule, Firſt find the Difference of Latitude in Miles, between the 
laſt Obſervation, and the Obſervation on the Day you Correct, which 
vill be the true Difference of Latitude, and make your true Depar- 
ture the ſame, as the Departure found by Dead-Reckoning ſince the 
laſt Obſervation : Then you have given the true Difference of Lati- 
tude and Departure, to find the true Courſe and Diſtance (by Plain 
Sailing, Caſe 24.) read here the V. B. in Caſe the 2d. 

Note, As the Knowledge of which Caſe you are to Correct by, 
depends upon knowing your Courſe by Dead-Reckoning, and as 
when you Correct only for one Day, that Courſe is always found by 
the difference of Latitude and Departure in your Traverſe-Table for 
that Day; therefore if you are to Correct for a longer Time than one 
Day, you muſt take the Northing, Southing, Eaſting and Weſtin 
that you have made for every Day ſince the laſt Obſervation; cor if 
it be your firſt Obſervation, then for every Day from your leaving 
the Land) minding not to leave out the Difference of Latitude and 
Departure for the Day you are Correcting on, and bring them into 
a Traverſe-Table z by which you will find the whole Difference of 
Latitude and Departure, made by Dead-Reckoning ſince the laſt 
Obſervation, and with that ſame Difference of Latitude and Departure 
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find the Courſe made by Dead-Reckoning, then obſerve which of the 
foregoing Caſes that Courfe comes under, and Correct by the Rules 
for that Caſe, finding every. Thing except the Diſtance. 

And when you have ſo corrected, you are to ſet down in your 
Book only the Latitude by Dead-Reckoning, the Latitude by Ob- 
ſervation, the Meridian Diſtance and the Long. made (or Lengitude 
in) and rub out the Courſe, Difference of Latitude and Departure. 

Then you have given the Latitude by Obſervation on the Day you 
Correct, and the Latitude by Dead-Reckoning on the Day before it, 
fo find the Difference of Latitude for the laſt 24 Hours, (by the Rules 
for Latitude, Page 105.) Alſo the Meridian Diſtance on the Day you 
Correct, and the Meridian Diſtance on the Day before it, to find your 
Departure, (by ſubtracting the Leſſer from the Greater, if they are 
both Eaſt, or both Weſt; or by adding them together, if one be Eaſt 
and the other Weſt.) And with that Difference of Latitnde and De- 
parture find your Courſe and Diſtance, (by the 6th Caſe of Plain Sailing) 
which Courſe, Diſtance, Difference of Latitude and Departure are to 
be ſet down inſtead of them you rubb'd out. 


Rules to find the Meridian Diftance. 


Caſe 1ſt, If the Meridian Diſtance on the Day you Work from be 
Eaſt, and if you have fail'd to the Eaftward ; or if it be Weſt, and 
you have faild to the Weſtward, then add the Departure to the Me- 


ridian Diſtance, and the Sum will be the Meridian Diſtance you have 


made, of the ſame Name with that you work'd from. 
Example Meridian Diftance— + 13 WW. - 
Departure Weſterly 97 Miles, or— 1 37 
Meridian Diſtance made in all 3 5 W. 

Caſe 2d, If your Meridian Diſtance be Eaſt, and the Departure be 
Weſterly; or if the Meridian Diſtance be Weſt, and Departure Eaſt- 
erly, then ſubtract the Leſſer from the Greater, the Remainder will 
be the Meridian Diſtance you have made, of the ſame Name with the 
Greater of the two. 

Example 1}. Meridian Diſtance—— — 7 34 W. 

cf Departure Eaſterly — —— 1 16 


Meridian Diſtance made in all 6 18 W. 


Example 2d, Meridian Diſtance — 1 34 W. 
Departure Eaſterl ß 3 17 


Meridian Diſtance made in all 1 43 E. 
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# Lee-| Tranſactions, Thurſday 
H * H KF Courts Winds way May the , 1762. 
- : 
. 1 | Moderate Gales and fair 
6 | The Start N. by E. diſt. 6 Leag. | Weather, at 6 (p. m.) the 
28 FW. bW. N TE. Start bore as per Log. from 
1 41 which Itake my Departure, 
12 5 | it being in the Latitude 
— i — 8 30 07 N. and Long. of 
1 - S.W. | | 3 47 W. from London. 
C4834: 1 WR 
„ FR. Variation 14 Point W.erly. | 
"40:14: £5 ; 
i2| 6 | 
Courles Diſt. == Lat. Lat. by D. R. — byOb. Mer. Diſt. Lon. made] Lon. in | 
$20 coW| 1080903053] 48 24N. oo 53Wjor 22 IC OW 


The Manner of working this Day's Work. 


The oppoſite Point to the Bearing of the Land is S. by W. which 
with the Variation allow'd upon it (as before taught) makes S. 4 E. 
and Diſtance from the Land 6 Leagues, or 18 Miles, which are 
to be ſet down for the firſt Coutſe and Diſtance in the following Tra- 
' verſe Table. 
Ihen the firſt Courſe ſteer'd being SW. by W. the Variation al- 
low'd upon it will make it SW. by S. 4 W and the Sum of all the 
Diſtances from 8 a Clock where that Courſe begins, to 2 a Clock 
where it ends, being 18 Miles and a half, I double that Sum, be- 
cauſe the Book is mark'd only for every Two Hours) and it makes 
37 Miles for the Diſtance belonging to that Courſe. But if the Book 
had been mark'd for every Hour, as it is in the Navy, and Aboard 
the Eaſt- India Ships, then I mult have taken the Sum without doub- 
ling it for the Diſtance, and in the ſame Manner I reckon the other 
Courſe and Diſtance ; all which will be as in the following Traverſe- 
Table. 

And then every Thing being found as on the other Side, I ſet them 
down in their proper Columns as above, Courſe 
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[TTcbörſes- T Dit. | N. I S. E. | W. | 

1 S8. 18.4 18.0 0:9 
SW. by S. 2 W. 37 + 27.4 | 24.8 
_SSW.34W | 56_ | 48-04  "[-ab.8” 
| Difterence of Latitude 8. 193-4 9.9 53.6 


2. | Dep. W. 


The ſeveral Courſes and Diſtances in this Table, being look'd out and eaſt up as in 
the Rules for Traverſe Sailing, (Page 52) I find my Difference of Latitude to be 93 
Miles and 4 Tenths, and my Departure 52 Miles and 7 Tenths: Then I mark down 
(upon my Slate, or the Paper that I work upon) every Thing that is to be found, and 
as I find what they come to, I ſet againſt them as follows. | 

Courſe —— S. 30 oo W, . Becauſe the Diff. Lat. is S. and the Depar. W. 
Diſtance 108 Miles Note, When the Tenths in any Side are more 


Dif. of Lat. 93 8. than 5, or half a Mile, you muſt call that Side 1 

By Departure 53 W. Mile more than you found it to be; but when il 
| Latitude by D. R. 48 34 Nr they are leſs than 5, then you need take no Notice | 
D.R. | Latitude Obſervation | 


of them. As in this Caſe the Diff of Lat. being 
MeridianDiſtance oo 53 W. | 93.4 I reject the 4 Tenths, and call it only 93 


Longitude made o 22 W | Miles, and the Dep. being 52.7, inſtead of the 7 | 
Longitude in og og W. TenthsI put 1 Mile to it, and call it 53 Miles. | 


But when you take the Difference of Latitude and Departure to find the Courſe by, | 
then take them in Miles and Tenths, | g 


Then in the firſt Place, with my Difference of Latitude 93.4, and my Departure 52.7 
(as Taught in Plain Sailing, Ca/e the 6:4) I find my Courſe to be 30 Degrees, and my 
Diſtance 108 Miles, which I ſet down again Courſe and Diſtance as above. 

Second, For the Latitude by D. R. Third, For the Meridian Diſtance, : 
Take the Latitude ſaild from 50 o N.] yy, The Meridian Dillance on the 
And the Diff. Lat. 93 Miles, or 1 33 


_ 1 33 | firſt Day's Work, is always the ſame as that 
Sub. (asperRules)gives Lat. D. R. 48 34 N. I Day's Dep. which here is o 53 W. 


Fiourib. For che Difference of Longitude. | Then I lock for my Courſe 30 Degrees, 
The Meridional Parts of 3 8 in the Tables of Diff. of Lat, and Dep. 
The Latitude ſail'd from 3485 and for the Merid. Diff. of Lat. 142, in 
Of the Lat. by D. R. 3343 ſome of the Liff. of Lat. Columns belong- 

| — ing to that Courſe, the Dep. 82 which an- 
Meridional Difference of Lat. 142 


ſwers to that Diff. Lat. is my Diff, Long. 

Fifth, For the Longitude made. Sixth, For the Longitude in, 
The Long. made on the firſt Day's Take the Longitude ſail'd from 3 4% W. 
Work, is always the ſame as that Day's And the Diff. Long 82Miles,or 1 22 W, 


Diff. of Long. which here is — 1 28 W. "Sub (as perRules) gives Lon. in 5 og W. 


Tranſactions, Friday - 
___ May the 2d, 17602, | 


Moderate Gates and fair 
Weather, at 8 (a. m.) faw 


leh. 4. th. tran th 


| +... JIE, b 


— AA at th... es. ts 4&4 io de a- . 4. _.cq-. it. too i. 


| Variation 1% Pomt W.erly. 


1 
n Ac. ff́ 


ht. at. DM. Al. ties. tt. th. ito ttt. — 


Courſes |Diſt. | S. 


Lat. by D. R. Lat. byOb. Mer. Diſt. Lon. made] Lon, in 


4 


[S33 ooW| r14]96 


46 38N-| e 2 55Wi6 42W| 


— — 


The Variation being allow'd, and the Diſtances ſumm'd up as 


ö Diſt. N. 8. 


43 © bb 
* . *! Hue 


i ..* A BOP, ©... 
14 . Lat. J 2 


Fir, With my Difference of Latitad 
95.9 and Departure 61.1 (by Plain Saili 
Caſe'6,) I find my Courſe to be 33 deg. 
my Diſtance 114 Miles, 


Second, For my Latitude by D. R. 
Take the Latitude in yeſterday 48 34 N. 
And my Diff. Lat. 96 Mites, er 1 36 
Gives the Latitude by D,R.=— 46 55 N. 
7274, For the Meridian Didance, 
Take the Mer. Diſt. yeſterday o 53 W. 
And the Departure to-day —— 1 "07 > 
Gives The Meridian Diſtance — 1 54 W. 


— *. 


ö 


before, the Traverſe-Table will 


5 Fourth, For the Bit or Longitude, 


Take the 


be as follows. 


Courſe— 
Diſtance 
Dif. of Lat. 

61 W. 


1 Departere 
Latiude by D. R. 46 58 N. 
Latitude by Abſar vation 
Meridian — 4 54 W 
Longitude made — 2 55-W 
Longitadlein —— 6 42 W_ 


- 


S. 33 co W 
R. — 


Take the Mer, Parts of yeſt. Lat. — 334 
And vf the Latitude to-day 320 


Gives the Mer. Diff. of Latitude = 14 
with which and the Courſe (as in the firi 
Day's Work) I find my Dif, of Longitude 


to be 93 Miles. 
made, 


Fifth, For the Longitude 
Long. made yeſterday 1 22 W. 

And the Diff. of Long. to-day | 

93 Miles, or ————j 33 

Gives the Long. made to-day 2 55 W. 
Siæth; For the Longitude in, 

Take the Long. in yeſterday 5 og W. 

And the Diff. of Long. to-day 1 33 | 


Gives the Longitude in 6 4z W. 
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| | | I ix: Lee-] Tranſactions, Saturday, 
Courſesſ | , ay, 
H wa KF * rles| inds way | © May the 3d, 19621 
17 S W WN e * —.— 
£13 4 Moderate Gales and 
6 4 GG ft <[- 
1 I SW b'S[W byN| + | —— HI 
10 6004 1 a f 
112 2 1 
2 4 * In iſt Reef both 'Top-ſails | _ 15 
4 4 SSW| W 4 
6 | 24 |} 5 
1 3 3 
1134 | / I. Variation 1 Point W.erly. 
| 12 154 { 1 3 1 ; BF "8 
; 
Courſe Diſt | S. Wat „RI Ha. won fue. Diſt, Lon. made] Lon, in 
S 14 oo 97 95 241 45 23 N| - 2 18Wl 3 2gWl7 16W | 
The Lee-way and Variation being allow'd, as before taught, the ] 
Traverſe-Table will be as follows. 
| 8 | 8. 14 oo W. 
— - 5 iſtance —— 97 Miles 
|_ Courſes |Dift- EE — — | Diff. of Lat, _— 4 8. 
SW. by S.] 24 20.0 1-33 By | Departure —— 24 w. 
S by WZ WI 36 34+5] 0.4 Latitude by D. R. 45 23 N. 
South 0 40:0 D.R. Lat, by Obſervation 
— DEAE — — Meridian Diſtance 2 18 W. 
| 24 . Longitude made 3 29 W. 


Longitude in—— 7 16 W. 
Fourth, For the Diff. of Longitude, 
Phe Mer. Parts of yeſterdays Lat. — 33200 


Firſt, The Courſe and Diſtance found 
(by Plain-Sailing Caſe 6.) as before will 


be as in the other Column. Of to-days Loticude = — 3063 
: The Meridian Difference of Latitude 13 
Second, For my Latitude by D.R. with which and the Courſe, (as before) 


Take the Latitude in yeſterday 46 58 N. and the Difference of Lon. to be 34 Miles, 


And the Diff, of Latitude 1 1 35 Fifth, for the Longitude made. 71 
Miles, or — 
: 8 Take the Long. made yeſterday 2 55 W. 
Gives the Latitude by D. R. —— 45 23 N. And the Diff. of Long. to-day o 34 W. 
; Gives the Longitude made —— 3 29 W. 
Third, For the Meridian Diſtance, Sixth, For the Longitude in, \ 
Take the Mer. Diſt. yeſterday 1 54 W. Take the Long. in yeſterday 6 42 W. 
And the Departure to-day —— 0 24 [And the Difference of Longitude o 34 
| T 


'Th 


1 — 
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| | i [Lee-] Tranſaction, Monday 
H | 1 HK|F 12 Winds way| May the 4th, 1964. 
3 1 4 WSW]| 1 | 
14 | Moderate Gales and Hazy 
64 47-1 the firſt Part, the latter freſh 
8 4 In 2d Reef both Top-fails Gales with Rain, 
10 | 4 SSEKL IOW; 11 | 
114 
1 
4| 4 5 
6 4 Handed the Fore Top:ſail 
8 | 4 S by E [sW byw| 2 | 
101 4 Variation 1 Point W.erly. 
. Tack'd SERA 
| Courſes Diſt | SIE [Lat byb R. Lat. byOb. Mer. Diſt. Lon. made] Lon. in 
IS 39 eo El 93 7205044 11 N. 1 18 WI 2 00 W5 SAW 


The Ship having her Starboard Tacks aboard, when the Leeway 
and Variation are allow'd (as before taught) the Traverſe Table will 


ſtand as follows. 


Courſes | Diſt | N. | S. E. W. 6 
SSE 33 30. 5 12.66 g Diff. of Lat. 72 8. 
ö 5 Departure 60 E. 
IS EXE 40 28.422. F Latitude by D. R. 44 11 N. 
SE 23 16.316. 3 D. R. | Latitude Obſervation 
72.2 n Meridian Diſtance 118 W. 
| Fan Longitude made 2 7 W. 


Longitude in — 5 54 W. 


Having been very particular in explaining the Manner of working 
a Day's Work (in the three foregoing Days) and as all Days Works, 
where there is no Correction wanting, are to be work'd from the 
Difference of Latitude and Departure found by the Traverſe Table 
(as before) I have here only ſet down the Traverſe Table, and what 
all the other Things come to, and have left the finding of them 5 


exerciſe the Learner. 
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T he Ship having her Larboard Tacks Aboard, when the Lee- way 


| | | . Lee-| Tranſaction, Monday, 
H — H K Winds way My the £2, 1564. 
2 | 4 | |NWbywW[SW byW| 2 | | 
413 Freſh Gales and Rain all 
6| 3 | theſe 24 Hours, 
= 7 BJ N 
10 | 3 Hand Main Top-lſail 
7-1-2311; NW [WSW| 3 
r 
434 
4 T-: 
10 - NW byN|W by 8 3+ | Variation 1 Point W.erly. 
121-31 2 | LAT Fe 46g 
Courſe | Diſt. IN W|Lat. „bn [Lat won ſue. Diſt. Lon. made] Lon, in 
N29 ooW| 75 [65136] 45 16 N TT 54Wl 3 ooWl6 47W 


and Variation allow'd, the Traverſe-Table will ſtand as follows. 


"Longitude made 3 
Longitude in—— 6 


\ Courſes [BfN IN. E TW; — 4; + "oak 
NW | 32 22.6 Tas 22.6 Diff. of Lat. 4 N. 3 
NNW [33 ere By ] Departure —.— 36 W. 
NW 12 11 9 _ 4.2 Latitude by D. R. 45 16 © 
ke Tool — 36.4 D. R. Lat. by Obſervation 
2 2222 Meridian Diſtance 1 


N 5 
W. 
W. 
W 


To find the Courf. 


Note, In this Caſe the Difference of Latitude being 
Tenths, after you have put two Cyphers to the Departufe, 
65, but by 650, the Cyphers being put to ſupply ] Diff. 5800 with Cyphers. 


the Place of Tenths, as directed in the Rule for 


Plain-Sailing, ſee the Work. 


_— 
1 
* 


T 2 


650 3640 


— —v— — 


H 


juſt 65 Miles without any 
you muſt not divide it by 


- —— — — — 2 — — —— — — uae 
- - - 3 — — „ 


(56 N. 
3900 for Courſes 


3 <= 


— 
— 


= 
— — 


. — 
23 


- 1 
„„ 333 
5 8 5 


— 
* 
——— — 


— + 


— 
—— — ¶ ᷑́— 


— — 5 
es — wu * 
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| B „ |Lee- Tranſactions, T weſday; | 
HK H 8 Tian Winds Way May the 565. 1752. 
413 Hard Gales and Squaly 
EST. | | {Handed the Fore-ſail with Rain. 
| 18 Lay too, up NW. off N. 5 | 
12 | Drift 14 Miles per Hour. | 
: | 
4 Up NbyW off NEbyN 
6 | 
8 ATED 2 ad earn : — 
10 Up NNW. off NNE. Variation 1 Point W. erly. 
112 Set the Fore-ſail | | | 
| Courſe [Diſt N b. [Lat by D. R. ¶ Lat. byOk.| Mer. Diſt.] Lon. made] Lon, in 
N 8 ooE| 35 [34] 5145 50N.| : | 1 49 W| 2 83 W 6 40W| 


Having allow'd the Lee-way, and the Variation upon the firſt 
Courſe, and alſo from the Middle between what ſhe comes up and 
falls off, (as taught in the Rules for laying too,) the Traverſe Table 


will ſtand as follows. 
| Courſes | Diſt. 8-1-1 EW. Courſe N. 8 oo W. 
— - — — — Diſtance 35 Miles 
NNWbNZWI 18 [| 13.9 11.4 = — of Lat. 34 * 
— ＋ 1 Departure . 
NNE T 12 [11.1 . en 
E byE| 9 5.9] 7.5 D. R. 2 . 
8 N * d eridian Diſtance 1 40 W. 
N E 5 4-2] 1 Longitude made — 2 * W. 
2 16.3 (11.4 ( Longitudein=—— 6 40 W. 
111.4 
Departure 4.9 E. 
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© Fa Lee Tranſactions, Wedneſday 
| H | K 1K f. Courſes Winds way“ May the 5th, 1762. 
2 NW]WSW| 444 BETS 
al 3 _ | Freſh Gales the firſt Part, 
1 WNW| SW, | 4 | the latter Moderate, with 
8 | 3 Set Main Top-fall ſmall Showers, 
104 3] 1 NW * "Y 3 
+. 999 X 6 | 
5 1 | | Set Fore Top-ſall | 
4 1 W by 85 by W | 2 
6.1:-4 BE | 
8| 4 3 5 
10 4 Out 2d Reef e Variation 1 Point W. erly. 
12 neee 3 8 2 
Courſes Diſt N W Lat. by D. R. Lat. byOb, SIE Diſt. Lon. ad Lon. in 
IN ;4 ooW| 72 42 58|46 32 N. 2 WITZ IZWIS 04W 


j Courſes [Diſt. | N. S. | E. | W. 1 54 ny. 
XN. —. 11 — Diff. of Lat. 42 N. 
NW by NI 12 2. 6.7 By \ Departure——=58 W. 
NNW Ne ! Latitude by P. R. 46 32 N. 
e 77-0) D. R.] Latitude Obſervation 
— MeridianDiftance 2 47 W. 

WhNaW! 01 © L908 Longitude made 4 17 W, 

42.1 58.0] | Longitude in 8 04 W. 


* 
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inge [Lee-| Tranſactions, Thurſday |} 
H | K JH KjF 8 2285 way - May the 8th, 1762. 
2 | 4 | 1 | [W byN|SWbS| 1 | 4 
t 8 Moderate Gales and 
6 4 Out iſt Reef both Topfails thick Hazy Weather. | 
8 | 4 W. [SS W. ö 
101 4 
134 | 
2 | 4 W by $]S by W| 2 
4 4 | 4 
6 | 4 1 
1+ TO | 
01:31:11 JWSW3-5S 4 | Variation 1 Point W.erly, 
ML Lis ZI : 
| Courſe [Diſt 8 WiLat byD-R.La by Ob.] Mer. Diſt. Lon. made] Lon. in 
[582 ooW| 95 [13195] 46 19N.| 4 22W| 6 33W 10 20. 
a W Courſe 8. 82 oo W. 
Courles | Diſt. N. S E. W. | Diſtance 95 Miles 
W by NI 26 . 25.5 — of Lat. 13 ” 
| E arture . 
WbSzW] 27 | 2.6 126.9] 7 Laenge by D. R. 75 19 N. 
WSWIZW 32 9.3 30.6 D. R. Latitude Obſervation 
— . Meridian Diſt W. 
INbYVWNVII3 6. 1 n . ee 8 44 W. 
| 5.1 18.0 94.5 Longitude in — 10 20 W. 
e | 
Difference of Latitude 12.9 
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Note, In this Day's Work the Swell coming fi 
the Ship towards the NE. and the „„ On | 


NE, by N. for the laſt Courſe in the Traverſe-Table. 


H.. 


H | K 11 K F Courſes Winds Lg Tranſactions, Friday 
—|— - N jway | May the qtb, 1762. 
A Little Wind and ſmall | 
5 f 2 | I . Showers of Rain, 

2 

10 2 

12 2 A 8 
—_— — great Swell from the 

: SW. for which I all 
4 | 1 | 3 | |ISWbw|s by E — OPM 
: | : 7 Miles | 
ol I Bed 5 

2 i | Variation 1 Point W.erly. | 
| Courts Diſt. | SW Lat. by D.R.|Lat. er Diſt. "Fun made Jak in 
$57 ooW| 34 19291 45 ooN.| LI 4 51W 7 15W|it 2W 
Courſes Diſt. N. [8. F. W. 2 8. 57 ooW. 
SW by WI 30 16.7 24.9 Pit. of Lat — = 8. ” 
a SW 10 7.1 —— 7.1 By ge 29 W. 
NE by NI 6 | 5.0 8. 8 1 N 

5.0 23.8] 3.3 32.0 | — Diſtance — 4 51W, 
5.0 3.3 P 
18.8 28. | 1 RO 
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| | Lee-| Tranfactions, Saturday, 

H K 11 K F (Courſes Winds way | May the 10th, 1762. a ; 
2 Calm | | | 
4 | Tried the Current and 
6 found it to ſet W.S.W. 1 

88 25 || Mile per Hour, at which 
10 Rate I allow it for this 24 
* | Hours. 

1 — | 
= 2 Zenith Diſtance 27 32 8. 
£ | Declination —— 17 41N. 
8 I - SS W W. 2 | 

10 2 Variation 1 Point W.erly. 

1 

Courſe Dult. S. WILat. Lat. by D R Lat. byOb. Mer. Diſt. Tos. made Lon. in 
842 oo W 32 2422 45 "45 26N. 45 23N. 5 13 7 SOWI II — 
| Courſes | Diſt] N. |S, | E. | W.] Courſe — — 8. 42 oo W. 

S by WIT — ii Diſtance ——— 32 Miles 

Won | cn CE — Diff ot Latitude 24 S. 
ISW bW] 24 | 13.3. 20.0 Departure 5 
[2441 | 22.1] Latitude byD.R. 45 36 N. 


Latitude Obſerv. 45 33 N. 
Meridian Diſtance 5 13 W. 
Longitude made 7 50 W.: 
Longitude in — 11 37 W. 


Note, The Current ſetting W. S. W. 1 Mile per Hour, I allow the 
Variation upon it, which makes it SW. by W. and ſet it in the Tra- 
verſe Table, with 24 Miles Diſtance, as above. 
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H | K IH K F. Courſe win 5 Lee- Tranſactions, Sunday ; 
* ET way May the 11th, 1762. 
$127: S by W|W by $ 2 
4 | x4 | Moderate Gales and fair 
61 4 Weather,at 9 (a. m.) ſpoke 
| * 291 With aShip from Barbadocs, 

201-4 and bound for London. 
21 4 L 
21:4 FEA 
4] 4 f 
EX 2 2 
111 CONE: ona 3 
10 4 Variation 1 Point W. erly. 
A+ 4 | | | | 
| d | | 3 N 
Courſe Diſt | 8 2 by D. R. Lat. byOb. Mer. Diſt. Lon. made] Lon. in 
ooch 13 7 4 0 N. 43 50N.] 5 13W| 7 VIII 37 
D. Free ee eee Miles —— 2p 7 Fen 19 8 
Gnee Dif. of Lat. — = 93 Cor: ; Departure . | 
Latitude by D. R. 44 00 N. 


e a 
Obſer. „od 8Þ refted | Latitude Obſervation 43 5o N. 
Lande , 43 5oll. 1. — 13 
| Longitude made — 7 goW, 
. Longitude in 11 37W, 


In this Day's Work, there being 10 Miles Difference between the 
Latitude by Dead-Reckuning and Obſervation, I am to Correct, and 
therefore I do not find the Meridian Diſtance, &c. by (D. R.) as I did 

when there was no Correction; but I mark them all down again as 
above, and Correcting (as in Caſe the Firſt, of the Rules for Correct- 
ing) becauſe my Courſe by D.R. ſince the laſt Obſervation was due 


South, I ſet them all down, as in the above Correction. 
U H 


* 
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* 


Diſtance— — 102 Miles 
Difference of Lat. 97 8. 


By 6 Courſe . 8. 18 oo W. 
ſince D W 
lat eparture 31 W, 


Latitude by D. R. =42 13 N. 
Latitude Obſer. — 42 04 N. 


| P | | inge JLee-| Tranſactions, Monday, | 
H |} K |H K\F.|Courles| Winds wie | Mev He 14th, 1504 
1 4 SW bSIW NW 
1 Moderate Gales and 
64 fine clear Weather. 
8 4 1 
10 1-4 | 
1 | 
2 4 I 2 : 
4:1 4 I SSW 
2714.8 BF. > TOOK Ky Wu 
8 4 9 5 
10 4 Variation 1 Point W. erly. 
ES 41 | | 
Courſe Diſt. S |W|Lat. byD R. ca. byOb. Mer. Dift.|Lon. made]. Lon, in 
318 OW 112010635 42 13 N[42 04 NI 5 48 WIS 37 WIi2 24 W 
We . © Courſe 8. 18 oo W. 
wen i [Diſt.] N. Diſtance —— 112 Miles 
SSW | 60 Oi, of Lat. 106 8. 
eparture — W. 
D by W i142} Latitude by D. R. 2 13 N. 
Lat. by Obſervation 42 04 N. 


Meridian Diſtance 5 48 W. 
Longitude made 8 37 W. 
Longitude in — 12 24 W. 


Having found as far as to the Latitude by 
Dead- Reckoning and Obſervation, I ſee they 
differ 9 Miles, therefore I Corre& (by Caſe 
the 2d.) becauſe my Courſe found by Dead- 
Reckoning ſince the laſt Obſervation, is leſs 
than 33 Degrees, and the reſult is as above. 


H 
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1 | . 1 |[Lee-| Trantactions, Twe/d 
K|F.Courſes|W Fueſday 
HI K IH l es Winds way] May the 13th, 1762. 
14 4 SW | NW 
26. 44-4 Moderate and Fair. 
6] 4 4 
s 3-4 TY es 
101 3 I SWbW 
21 4 EY 
5 N 
n eee = 
C134: 1 <4 
101 31 2 Variation 4 Point W. erly. 
12 n NE | | p 
Courle Dit: | S I'WILat. byD.R. _ byOb.|Mer. Diſt. Lon. made} Lon. in 
[$47 oo W (53[57140 59 N.[41_11N| 6 45W| 9 3 Ig gow 
; N Courſe——— S. 47 ooW. 
| Courſes [Diſt.] N. | S. | E. | W. Diſtance 79 Miles 
SWb $4W| 33 26.5 19.7 — of Lat. — 53 * 
8 epartureük⸗yꝑ —— ; 
SW + W 58 38.9 43-0 2 Latitode by D. R. = 59 N. 
65.4 62.7 ed | Latitude Obſervation 41 11 N. 
* Meridian Diſtance— 6 45 W. 
Longitude made — 9 gz W. 
Longitude in 13 40 W. 
| | Mh New Departure | 
—— $, 44 oo P Fr} 
K. Diff. of Iat. —— 65 8. © OO nw 
fines Departure — 63 W Their Sum — 114 
Obſer. = . ca #4 . N. 2 Sum, or True Dep. 57 Miles 


In this Caſe, the Courſe by D. R. ſince laſt Obſervation being more 


than 33, and leſs than 67 Degrees, I corrected by Caſe the 3d. 


U 2 


H 


* 
— — 


N — — - —— —— ö — — 2 * _ 2 _ - — — — ——— 
—— 2 2 2222 — 4, £4 — w— — 
* + & — 
— 3 
1 


———— K 


1 
1 
— 
4 
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H | & la KF. courted wings |-<<-] Traniattions, Wedneſday, | 
FE way| May the (4th, [793 
2 4 WINE: | | - 
1 Cloudy the firſt Part, the 
84 2 latter Moderate and Fair. 
8 4 | 
E210 1-4 E | 
12 4 1 
8 y 
41 4 * 
A | 
81 3 "i ha! — | 
10 1 Variation 4 Point W. erly. 
r © CFE GR PR SY 
| Courſe [Diſt — | W]|Lat. byD N Her by Ob.] Mer. my made] Lon, in | 
4 Weſt | 903 |—l93] 41 02 NAT 11N[ 8 18 WIII 36 WIIg 4 | 
| Courſes Diſt. ] N. | 1 W. Corrected by Caſe the 4th, 
TED. 2 =; 4 0. ” 
Courſe — — ——_—_— Weſt 
FRE 1 Diſtance — 93 Miles 

i By 8 We 8. 1 . _ of Lat. 00 _ 

3 Tone oat. ow ELIT 0. 
nce Denar a 3 v rected. atitude by D. S 41 O2 NN. 
laſt / Lacke 2 tk 3 N Lat. by Obſervation 41 11 N. 

Obſer. Lari * Fa Noſe e708; 08 N. Meridian Diftance — 8 18W, 

itude Obſer. —41 11 N. Longitude made —11 56W. 


\ Longitade In —— 15 43W, 


Note, When the Courſe is due Eaſt or due Weſt, as in this Caſe, then the Difference 
of Longitude cannot be found by the Courſe, and Meridional Difference of Latitude 
as before, but muſt be found as follows; look in the Tables of Difference of Latitude 
and Departure, for the neareſt Degree to your Latitude, which here is 41, and in ſome 
of the Difference of Latitude Columns belonging to that Degree find your Departure, 
which in this Caſe is 93, the Diſtance anſwering to that which is 123, gives your Diffe- 
rence of Longitude, 


H 
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Ira win! Lee Tranſactions, 7 burſday 
| H | K III „ e did way | May the 15th, 1762. 45 
"2| 4] 1| S8 by WI N. Eh : 
n | | Little Wind and Hazy 
6 | 3 = all theſe 24 Fours. 
8 3 | 
101-3 SS WI NW 
TS 1:4 5 OT | 
2 | 3 | | | | 
1 | 
61 3.| | S$bw:w[WNW| | 
8| 3 5 = | | 
103 | | ; | Variation 4 Point W. erly. 
| 12 |_3 | | ; A | 
| Courſe Din 3 WI „DRU 900 Mer. Diſt.] Lon. made] Lon. in | 
[Str W 76 74074 39 57N. | AS © 32 W 12 :5Wh|16 02wl | 
r WI  Courſ 8. 11 00 W. 
| Courſes } Diſt] N. S.] E. | W. 88 5 
KDE. Diff. of Lat. 74 5. 
SbW4W| 24 | i230 fool®t Lavtude by Da 95 97 
| Sby W | 24 Y 4-7 D. R.] Latitude Obfervation 
S e e 7; of 4| Meridian Diſtance 8 32 W. 
| 74:4 3 Longitude made — 12 15 W. 


Longitude in 16 O W. 


Note, Having in the foregoing Day's Work given an Example 
to every Caſe of correcting, (for a ſingle Day) I ſhall now ſet down 
two or three Days Work by D. R. and then ſhew how to correct them 


all together by an Obſervation, that is, how to correct for a longer 
Time than one Day. 


— - — 
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F HK 11 KF Courſe: * inds 15 Moy the 161h N 705 
2 3 SSW WN 
1 3 | I | Little Winds and Cloudy. 
6 4 8 
8 4 Bd 5 
lo | 4 3 by W W 
31-3 I 
2 3 I 
+3 I | p 
1 S [WSW 
81 3 3 | 
10 8 5 bw:w| W. Variation 4 Point W. erly. 
1 1 | i 
Courſe fDilt. S. W. Lat. by D. R. — 'byOb, EX Diſt. Lon. made} Lon, in 
1S12 ooW|\ 83 182117} 38 35N.| 8 49Wl 12 38W 16 25% 25W| 
— >. Courſe S. 12 oo W. 
Courſes Diſt. N. S. E. W. Didanc. — Miles 
S b W&W[ 30 28.2 | 10.1 DIE: of Lat. 82 — 
e e epart . 
S4W ©. , e 28.7 | -4*3 D.R Latitude by D.R. 9 35 N. 
S 2 E | 12 | 12.0 0.6 : K* 105 Obſervation 25 
| e et BINKEIN-ah „ eridian Diſt — 8 
; Sb W4Wi 13 12.6 Es 3-2 Loogitade N 39 w. 
81.5 O. 617.6 Longitude in 16 25 W 
he 0.6 
Dep. 17.0 
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| J: Lee- Tranſactions, Saturday | 
II * 1r H KF F Courſes Winds way | Moy the 17th, 1762. 
27 474 1178 Wby N 
i Little Wind and fair 
8 37-1 1 Weather. 
. * 
7-23 1 
e 
41 S by W| W. 
"12 . 
134 - ta £3 
10 3 Variation Point W. erly. 
444 
Courſe bias W by D. R. Lat byOb. Mer. Diſt. Lon. made | Lon. in 
874 oO W 74 72077 17137 23 N. ö 5 E o06W 12 1W 16 48w 
* IN E ; Court: 78. W. 
Courſes | Diſt| N. EE | W- Diſtance x +. 
 ISbywzw| 46 | 44-0 I 3.3 : Diff of Lat. 72 8. 
7 8 epartur I 
. S4W| 28 | od wo Wh f Latitude by P. N 37 23 N. 
71.7 17.4 D. R. Latitude Obſervation 


Meridian Diſtance 9 o6 W. 
Longitude made——13 or W. 
Longitude in———16 48 W. 
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7 | ww | | | Lee-| I fanlactions, Sunday, 
H K H KF Courſes| Winds way © May the 18th, 1762. 
1 S by W[W by N 6 
„ 1 0 Moderate Gales and Fair. 
12 : q 
* * 
101 4 
1244 n 
4 S bWzZw 
44 
EW. 5 1 
84 4 | 
1874 Variation 4 Point W. erly. 
2 | 4 
Courle Dit. | 5. W Lat. Lat. by D.R Lat. byOb: Mer. Dift. Lon. made] Lon, in | 
5 9 ooW 108 157077 17135 35 48 N. 35 9 —— 1 10 17 20 
Courſes Diſt.] N. 12 Courſe—— 8. 10 — 4 
err DR. \} Diſtance —— iles 
8 fince | Diff. of Lat. 3 
S by W148 yeſter- Departure — 16 W. 
day | Latitude D. R. 35 48 N. 
Noon, Latitude Obſer. 35 36 N. 
Now being to correct from the laſt Obſervation, which was on 


Wedneſday, Tay 14th, I take the Northing, Southing, Eaſting and 
Weſting for every Day ſince, and bring them into a Traverſe Table 


as follows, 


| 


| 3 | N. [S. | E. | W. 
By D.R. | On 1 Thurſday, May 15 74 14 | 
ſince the On Friday 16 82 17 
laſt On Saturday the 17 72 17 
Obſer- £3” 
vation. On this Day as above 95 16 
| Whole Diff. of Lat. by D. R. I 323 Dep. 64 W. 


Gives Courſe by P. R. ſince laſt Obſery. S. x1,00W, 


BL ob 
My Courſe found by D. R. ſince the laſt Obſervation, being S. 11 co 


W. which i is leſs than 33 Degrees, I am to correct by Cale the 2d, 
and to find every thing except the Diſtance, as follows. | 


Firſt, For the true Difference of Latitude. 


Take the Latitude laſt Obſervation —— 4 N. 
And the Latitude by Obſervation To-day ————— 35 36 N. 


Gives the Difference of Latitude — —— 5 33 
Which multiplied by 60, makes ———————— 338 Miles. 


Second, For the true Courſe. 


The Courſe by D. R. ſince the laſt Obſervation, being S. 11 ooW. 
I ſet it down for the true Courſe, as per Rule in Caſe 2d. 


Third, For the Departure. 


With the true Courſe 11 Degrees, and the true Difference of La- 
titude (divided by 2, becauſe too big to be found in the Tables) 
which makes it 167.5 (by Plain Sailing, Caſe the <£d) I find the 
Departure 32.6 which multiplied by the ſame Number the Difference 
of Latitude was divided by, viz. 2, gives 65.2 Tenths for the true 
Departure. | 


Fourth, For the Meridian Diſtance. 


Take the Meridian Diſtance laſt Obſervation ———— 8 18 W. 
And the true Departure —L ——— 1 05 


Gives the Meridian Diſtance To-day — ————9 23 W. 


| Fifth, For the Difference of Longitude. 

Take the Meridional Parts of laſt Obſervation ——— 2716 

And Meridional Parts of To-days Obſervation — —— 2288 

Gives Meridional Difference of Latitude———— — 428 

With the Half of whichnꝛkꝛ — —Q—.—— 2214 
(becauſe the whole is too big to be found in the Tables) and the 
True Courſe 11 Degrees, I find the Difference of Longitude 41.6, 


which doubled becauſe the other was halv'd gives for the whole 
Difference of Longitude 83 Miles. 


| "0 Sixth 
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Sixth, For the Longitude made, 


Take the Longitude made laft Obſer vation 1 56 W. 


And the whole Difference of Longitude 
Gives the Longitude made 


——13 19 W. 
Seventh, For the Longitude in, 


Take the Longitude in laſt Obſervation — 15 43 W 
And the whole Difference of Longitude — — 123 
Giyes the Longitude in — 17 O6 W. 
Courſe — S. 11 oOo W. J v5 [S. 9 oo W. 
Diſtance — le 108 Miles 
Difference of Latitude — 335 S. [S3 107 S. 

Departure — 6s W. 338 * 17 . 


Latitude by D. R. —— 35 48 N. 
Corrected Latitude byObſeryation 35 36 N. 
Meridian Diſtance — 9 23 W. 
| Longitude made —— 13 19 W. 


L Longitude in 17 06 W. 


The Courſe, Difference of Latitude and Departure as above, being 
what has been made ſince the laſt Obſervation (which was 4 Days 
ago) and as it is uſual to ſet them down only as they are made from 
Noon to Noon, therefore they are to be rubb'd out, and found again 
as follows; | 

Firſt, Take the Latitude by D. R. Yeſterday —— 37 23N. 
And the Latitude by Obſervation To-day —— — 35 36N. 


Gives the Difference of Latitude ——— — 147 


Second, Take the Meridian Diſtance Yeſterday — 9 o6 W. 
And the Meridian Diſtance To-day ———— ——— 9 23 W. 


Gives the Departure — — — 017 
Then with the Difference of Latitude 107, and the Departure 19 
Miles, (by Plain-Sailing, Caſe 6.) I find the Courſe to be 9 Degrees, 
Diſtance 108 Miles as above. R 
A 8 


A Journal from England towards Madera. 1 68: 


7 ri Lee Tranlactions, Monday 
HK H K E -ougſes Winds way | Moy the gth, 1762. 
88 © wh S by WIN. By Reckoning I make 
44 8 my Courſe from the Start 
8 8 1 to the Iſland of Madera. 
7 7 oaks | — [S. 32 oo W. Diſtance 420 
ol. 711 | Leagues; Meridian Diſ- | 
9487 2 21 | | tance apd Difference of 
A Ee DG of GET 2935 KITES TESPIET EO RING Longitude as underneath. | 
48 | | | At Noon ſaw the Iſland 
„ — ——| of Madera, bearing S. W. 
ET S421 | by W. Diſtance 14 Leag. | 
29 2 Variation 00, 
121 9 8 8 — a 
| Courſes [Diſt. | S.|W]Lar. by 2 byob. Mer. Diſt. Lon. made] Lon, in 
S19 00W| z IgE Z ol 32 14N. io 33Wit4 43W|8 20 W 
Courſes [Diſt. | N. S. | E. W. 
SN W [:82 178.5] 35.5 2 — 8. 19 * 
| ies ſtance — 213 Miles 
— <8 | 233|___{3t2]] Dif. of Latitude 202 S. 
| [201.8]! 70-4 Departure 


— 70 W. 
The Bearing of the Land being | Latitude by D. R. 32 14 N. 


SW. by W. diſtant 14 Leagues, or | Meridian Diſtance 10 33 W. 
42 Miles, I ſet them in the Traverſe | Longitude made 14 43 W. 
Table as a Courſe, Qc. Longitude in — 18 3zoW. 


It being Cuſtomary upon making the Land, to find what Courſe 
and Diſtance the Ship has made by Reckoning from the Place faiPd 
from, to the Place arrived at, it is to be done as follows. 


CASE the Firſt, When you keep the Account of Longitude in, 


With the Latitnde and Longitude of the Place you ſail'd from 
and the Latitude and Longitude you are in by your Reckoning, on 
the Day you make the Land, find the proper Difference of Latitude, 
the Meridional Difference of Latitude, and the Difference of Longitude 
in Miles, and with them find the Courſe and Diſtance (as it is ſhewn at 
large in Mercator's Sailing) Caſe the Firſt, Page 55. 
| X 2 '- "CASE 
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CASE the Second, When you keep the Account of Longitude made. 


Then the proper Difference of Latitude, and the Meridional Diffe- 
rence of Latitude, are to be found as before, and the Difference of 
Longitude is to be found by bringing the Longitude made into Miles, 
with which proceed as in Caſe the Firſt. 9 7 

The Agreement between theſe two Ways may be feen as follows. 
On the 19th of May, when I | 
made the Land, my Longitude] On the ſame Day my Longi- 
IN was —- 18 30 W. | tude made was — 14 43 W 
Longitude of the Start or Which multiplied by — 60 


- Place I ſail'd from _3 47 E. | Makes the Diff. of Lon. 883Miles 
The Diff. of Longit. 14 43 the ſame as in the other Cafe, 
Which multiplied by — 60 | 
Makes -—— 883 Miles | 


| | any given Day. | 
Example. Suppoſe I would know how Madera bore off me, and 
what Diſtance on the 14th of May, by the foregoing Journal. 


Firſt, Suppoſing I kept only the Account of Longitude in, 
Then, with the Latitude in 41 11 N. 2716 And with Lon. in —15 43W. 
And the Latitude of Madera 32 44 N. 2080 And the Lon. Mageraty 26W., 


I find the proper Diff. of Lat. 8 27 , 636 I find the Diff. Lon. 1 43 
ba multiptied by 60 makes 507 | M. D. L. | Which makes —— 103Miles, 
Miles - % 
Then with that Meridional Difference of Latitude, and Difference 


To find the Bearing and Diſtance of any Place ſrom the Ship, upon 


A. 


of Longitude, I find the Courſe to be S. og oo W. and the Diſtance 


510 Miles, (as in Mercator, Caſe 1.) | 
But if I had kept only the account of Longitude made, (which is 
Difference of Longitude) Then, | 
With the Longitude fail'd from ———— 3 47 W. 
And the Whole Diff. of Lon. or Lon. made— 11 56 W. erly 


By the Rules for Longitude (Page 107) I | 
ſhould have found the Lon. in to be — 15 43 W. 


And then I have given the Latitude and Longitud- in, Sc. as before, 

I have in the foregoing Journal ſhewn how to Correct either for 

a fingle Day, or for a longer Time, and given Examples of every 
Caſe, for correcting from one Qbſervation to another; but as it may 
mappen that you may be ſome Days at Sea, from the Time of your 
8 - caving 


. "at i wn 


„ 
leaving the Land before you have an Obſervation, and that when 
you get that firſt Obſervation you may have Occaſion to Correct, (and 
there being much the ſame Difference between working the Cotrection 
from one Obſervation to another; and between the firſt Obſervation 
and the Land, as there is between working the firſt Day's Work and 
any of the following ones) I ſhall here give an Example from the 
foregoing Journal, | 


To Corrett from the Time of leaving the Land, to the Firſt 
| Obſervation. 


Example. Suppoſe that in the foregoing Journal, on the 3d of May, 
1 was by Obſervation in the Latitude 45 10 N. my Latitude by 
D R, being 45 23 N. my Southing by D.R. 95. and Weſting 24. 

Now being to correct, and having no Obſervation before To-day, 
I muſt correct from the very Beginning of my Journal, that is, 


from the Time of my leaving of the Land, by bringing the Northing, 


Southing, Eaſting and Weſting, (for every Day I have been at Sea) 
into a Traverſe- 1 able as follows. | 


3 Fi 
By D. R. from | On the firſt Day. -- -J$- |_53_ 
the Time of | On the Second Day. 96 61 
leaving the Land | On the Day 1 correct. . 
Whole Diff. of Lat. by D. R. S. 284 Dep. 138 W. 


Gives the Courſe by D. R. from the Time of leaving the Land S. 26. O0 W. 


— 


The Courſe found by D. R. from the Time of leaving the Land, 


being leſs than 33 Degrees, I am to correct by Caſe the Second, and 


to find every thing except the Diſtance, as follows. 
Firſt, For the true Difference of Latitude. 


Take the Latitude of the Place ſail'd from ge o7 N. 
And the Latitude in by Obſervation 45 10 N. 


Gives the true Difference of Latitude — 4 57 or 297 Miles. 
Second, For the true Courſe. ; 


The Courſe by D. R. ſince the Time of leaving the Land being 
S. 26 oo W. I ſet down for the true Courſe, as per the Rules for ; 
correcting, Cale 2d. Third | 


1 
Third, For the true Degarture, | 
With the true Courſe 26 Degrees, and half the true Difference of 
Latitude 148.5, (becauſe the whole is too big to be found in the Ta- 
bles ) by Plain Sailing, Caſe the 2d. I find the Departure 72.3, 


which ble doubled (becauſe the Difference of Latitude was * 
gives 144. 6 for the true Departure. 


Fourth, For the Meridian Diſtance, 


Whenever you correct from the Time of your leaving the Land, 
(as you do here) the Meridian Diſtance will always be the ſame as 
the true Departure found by correcting, which in this Caſe is. 145 


Miles, or 2.25 W. 
Fifth, For the Difference of Longitude, 


Take the Meridional Parts of the Latitude ſaibd from 3485 

And of the Latitude in by Obſervation ——— —— 3044 

Gives the Meridional Difference of Latitude ———— 4241 

With the half of which — 220, 5 
(becauſe the whole is too big to be found in the Tables) and the true 
Courſe 26 Degrees, ( as directed in the firſt Day's Work, p. 134) 1 
find the Difference of Longitude 107.4, which doubled (becaule the 
other was halv'd gives the true Difference of Longitude 214, 8. 


Sixth, For the Longitude made, 
Whenever you Correct from the Time of your leaving the Land, 
(as you do in this Caſe) then the Longitude made will always be the 


ſame as the whole Difference of Longitude found by the Correction, 
which in this Caſe is 215 Miles, or 3.35 W. 


Seventh, For the Longitude iu, 


Take the Longitude of the Place you ſaiPd from 3 47 W 
And the whole Difference of Longitude — 3 35 
Gives the Longitude in — — 722 W. 
{ Courſe: — 5. 26 oo. J 2.5 ($16 coW. 
Diſtance — — 8 DE Miles 
Difference of Latitude —— — 297 8. | 2» ] 108 S. 
X Departure — — 1245 W. 2 5 L 31 W. 
Corrected +4 Latitude by D. R. —————— 45 23 N. Q 
Latitude by Obſervation=——=—45 10N 
Meridian Diſtance — 2 25 W. 
Longitude made — —3 35 W. 
Longitude in 7 22 W. 


The Courſe, Difference of Latitude and Departure as above, being what has 
been made in the whole, from the Time of leaving the Land (which is three 


Days) 


LS ga hp. 8 
Days) and it is uſual to ſet them down only as they are made from Noon ts 
Noon, therefore they are to be rubb'd out, and found azain as follows, 


Fir/t, Take the Latitude by D. R. Yeſterday —— — 46 58 N. 
And the Latitude by Obſervation Co- day — — 45 10 N. 


Gives the Difference of Latitude Cs Sedks 7 þ 48 | 


Second, Take the Meridian Diſtance- Yeſterday — 1.54 W. 
And the Meridian Diſtance To-day 2 25 W. 


Gives the Departure —— — ——— —— — 031 
Then with the Difference of Latitude 108,and the Departure 31 Miles, (by 
Plain Sailing, Caſe 6) I find the Courſe to be 8. 16 οW. Diſtance x 13 Miles, 
as above. | | W) 
Having in the preceeding Journal ſhewn how to'find what Latitude and Lon- 
gitude the Ship is in, on any Day, I ſhall in the next Place ſhew how, 


By that Latitude and Longitude in, to prick off the Place of the 
Ship on the Mercator's-Chart, 


Rule. Lay a Ruler a-crofs the Chart, in the Latitude your Ship is in, then 
look upon the Equinoctial, or Line marked with the Degrees of Longitude, 
for the Longitude your Ship is in by your Reckoning, and ſetting one Foot of 
your Compaſſes in that Longitude, take the neareft Diſtance to ſome North and 
South Line, and from where that Line crofles the Edge of the Ruler that lays 
in the given Latitude, lay off that ſame Diſtance (by the Edge of the Ruler) to 
the Right-hand, if the Longitude you are in was to the Right- hand of the North 
and South Line: Or to the Left-hand if it was to the Left, where this falls will 
be the Place of the Ship. But this will only do when the Longitude mark'd on 
the Chart and your Reckoning of Longitude in, are both counted from the 
fame Meridian, therefore for a general Rule take the following, viz. 


By the Latitude in, and Longitude made, to prick off the Ship's 
Place, &c. 


Rule. Set one Foot of your Compaſſes in the Place you take your Departure 
from, and take the neareſt Diſtance to ſome North and South Line, and from 
where that Line falls upon the Equinoctial, or Line mark'd with the Degrees of 
Longitude, ſet off that Diſtance, the ſame way as the Place lays from it, (that 
is, to the Right-hand, if the Place lay to the Right-hand of the North and 
South Line, or to the Left-hand if it lay to the Left) and make a Mark with a 
Black Lead Pencil ; this Mark will ſerve to prick off by, till you come to take a 
New Departure, and then you rub it out, and make a new one, as before. 

Then lay a Ruler a-croſs the Chart in the Latitude you are in, and taking 
ſo many Degrees in your Compaſſes Hom the Line of T.ongitude) as your 


Longitude made comes to, ſet them off from your Black Lead Mark, - to the 


Eaſtward, if the Longitude made be Eaſt, or to the Weſtward if it be Weſt; 
where 
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where this falls will be the Longitude the Ship is in by the Chart, from which 
take the neareſt Diſtance to ſome North and South Line, and from. where that 
Line, &c. as in the firſt Caſe. 

The Ship's Place on the Chart —_ found as before taught ; it remains in 


the next Place to ſhew how to find the Bearing and Diſtance of any Place from 
the Ship ; and Firſt, | 


To find hom any Place bears from the Ship. 


Rule. Lay a Ruler from the Place of the Ship, to the Place you would 
know the Bearing of, then ſet one Foot of your Compaſs in the Center of 
ſome Compaſs near the Ruler, and take the neareſt Diſtance to the Edge of the 
Ruler; then run one Foot of your Compaſſes along by the Edge of the Ruler, 
and obſerving what Point of the Compaſs the other comes neareſt to, which 
will be the Bearing required. | 


To find the Diſtance of any Place from the Ship. 


Caſe the 1, Tf the Place be in the ſame Longitude that the Ship is in, (that 
is, if it bears due North or due South) then the Difference of Latitude between 


them, (found as by the Rules for Latitude, Page 105) and turn'd into Miles or 
Leagues will be the Diſtance. 


oo the 2d, If the Place be in the ſame Latitude that the Ship is in, (that is, 
if it bears due Eaſt or due Weft) then take half the Diſtance between the Ship 
and the Place, in your Compaſſes, and ſetting one Foot (on the Line mark'd 
with the Degrees of Latitude) in the Latitude the Ship is in, ſee what Latitude 


the other Foot will reach to, both above and below it ; the Difference between 


theſe two Latitude*, (found as per Rules for Latitude) will be the Diſtance 
required. | 


Caſe the 34, If the Place be neither in the ſame Latitude nor Longitude with 
the Ship, then take the Difference of Latitude between them in Degrees, from 
the Equin=Etial-line, and laying a Ruler from the Ship to the Place, apply one 
Foot of the Compaſſes fo to the Edge of the Ruler, that the other Foot turn'd 
about may juſt touch ſome Eaſt and Weſt Line, that is croſs'd by the Ruler, 
then take the Diſtance along the Edge of the Ruler, from the Place where the 
Compaſles reſted, to the Place where the Ruler crofles the ſaid Eaſt and Weſt 
Line; that Diſtance meaſured on the Equinoctial, or Degrees of Longitude, 
will give the Diſtance in Degrees, which you may turn into Miles or Leagues, 
and in the ſame manner as you find the Bearing and Diſtance of any Place from 
the Ship; you may alſo find the Bearing and Diſtance of one Place from another, 
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